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PROCEEDINGS
OF THE

MALACOLOGICAL SOCIETY OF LONDON.

ON SOME MARINE SHELLS FROM PONDOLAND AND THE KOWIE,
WITH DESCRIPTIONS OF SEVENTEEN NEW SPECIES.

By G. B. Soweeby, F.L.S.

Read 10th November, 1899.

PLATE I.

I have recently received from Dr. H. Becker, of Grahamstown, an

interesting collection of shells from Pondoland and the Kowic,

containing the following species, many of which are believed to be

new to science. The shells from Pondoland were collected by
Mrs. Filmer, after whom I have the pleasure of naming three of the

new species.

1. Etjthbia FiLMEBiE, n.sp. PL I, Pig. 3.

Testa acuminata, solidiuscula, antice alba, postice fusca, spira

pyramidalis, acutiuscula ; anfractus 8, convexi, obtusissime angulati,

costis paucis latiusculis vix elevatis instructi ; sutura callosa
;

anfractus idtimus supra leviter concavus, in medio convexus, infra

contractus, brevissime rostratus ; apertura latiuscula, intus ltevis

;

columella antice recurva, postice rectiuscula. Long. 33, lat. 14 mm.
Hah.—Pondoland.

A shell of very striking aspect ; the spire and upper half of the

body - whorl being brown, the coloration terminating abruptly and

evenly, leaving the lower half of the body-whorl pure white.

2. Eutheia ebuexea, n.sp. PL I, Pig. 2.

Testa elongato-aeuminata, alba, spira acute pyramidata; anfractus 7,

supra leviter concavi, infra convexi, costis latiusculis parum elevatis

instructi, spiraliter la?vissime striati ; anfractus ultimus spi-ram paulo

superans, supra et infra concavus, in medio leviter convexus, brevissime

rostratus ; apertura ovalis, intus obscurissime lirata ; labrum tenue

;

columella postice arcuata, antice leviter recurva. Long. 24, diam.

II mm.
Hub.—Pondoland.

VOL. IV.—MARCH, 1900. 1
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Somewhat similar to the preceding in form, hut narrower, more l

closely plicate, and entirely white.

3. Trophon? insights, n.sp. PI. I, Fig. 1.

Testa elongata, angusta, antice hreviter acuminata, postice pro-

longata, pallide fulva ; spira acute turrita ; anfractus 5, carina

crassiuscula, perconspicua, spiraliter instructi, supra et infra concavi

;

anfractus ultimus hicarinatus, infra contractus, hreviter rostratus ;

apertura oyalis
;
peristoma simplex ; columella levissime arcuata, ad

basim leviter recurva. Long. 6, diam. 3 mm.
Uab.—The Kowie.
I place this remarkable little shell provisionally in the genus

TropJion, hut it is so unlike any known species of that, or any other

genus, that in the absence of the operculum, radula, and soft parts, it

is impossible to say with any certainty to what family it really

belongs. It may form the type of a new genus.

4. Purpura hjemastoma (Linn.). A single specimen of a rather

broad form and pale colour from Mossamedes. This species is common
in the Mediterranean, "West Africa (Senegal and Guinea Coast), West
Indies, Atlantic and Pacific Coasts of America, etc. It may be

doubted whether P. consul, Lk., said to inhabit the Philippines, is

specifically distinct.

5. Pisania Montrouzieri, Crosse. Several specimens from the

Pondoland Coast, collected by Mrs. Filmcr. Recorded locality : New
Caledonia. Tbis is the P. crenilabrum of A. Adams. Tryon places

it as a variety of P. fasciculata, Reeve, found in the Philippines, but

I consider it distinct.

6. Tritontdea insculpta, n.sp. PI. I, Pig. 4.

Testa oblongo-ovata, luteo-fulva, albo anguste unifasciata; spira

elatiuscula, apice obtuso ; sutura anguste canaliculata ; anfractus 5,

convexi, leviter rotundati, costis longitudinalibus numerosis (in anfr.

ult. 14) crassiusculis rotundatis instructi, spiraliter multilirati et

sulcati, sulcis inter costas excavatis ; anfractus ultimus spirani paulo

superans, convexus, antice leviter attenuatus et contractus, vix

rostratus ; apertura oblongo-ovalis ; labrum crassiusculuin ; columella

leviter contorta. Long. 11*5, diam. 6 mm.
Hah.—The Kowie.
A light fulvous shell, with a narrow white band ; cancellated with

close longitudinal plicoc, and revolving ridges. It is narrower and

more closely sculptured than T. subruhiginosa, Smith, with which it

has some affinity.

7. Nassa Filmer^;, n.sp. PI. I, Fig. 5.

Testa solidiuscula, antice ventricosa, postice acuminata, rufo-fusca,

atro-fusco maculata, lineis transversis interruptis albo articulatis

ornata, ad apicem purpureo tincta ; spira pyramidata, leviter convexa
;

anfractus 6, convexiusculi, spiraliter obscure sulcati, prinii 3-4 longi-

tudinaliter costato-plicati, sequentes laoves ; ultimus inflatus, robustus,
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basim versus liratus ; apertura latiuscula, fauce purpurascens ; labrum

crassum, albidum, in medio macula fusca notatum, intus valde et

confertim dentato-plicatum ; columella arcuata, mediocriter callosa.

Long. 15, diam. 9 mm.
Hab.—Poudoland.

A prettily coloured shell, with a conical spire, and a peculiarly

robust body-whorl. The first three or four whorls are strongly plicate,

but the rest of the shell is smooth. The type has a single brown blotch

about the middle of the white outer lip.

8. Nassa incrassata (Midler). Pondoland. A well-known European

species.

9. Epidromus bracteatus (Hinds). Two specimens from Pondoland.

Eecorded habitats : Red Sea, Mauritius, Sandwich Islands, Marquesas,

Philippines, etc.

10. Ollva dacttliola (Duclos). Two specimens from Pondoland.

I have specimens of this species from the Island of Cebii, Philippines.

I cannot agree with Tryon that it is identical with 0. funebralis, Lk.

11. Ancilla osculata, n.sp. PI. I, Fig. 6.

Testa acuminato-oblonga, laivis, pallida, flammulis brevibus fuscis

irregularibus omata ; spira producta, acuta ;
anfractus 7, convexi-

usculi, lseves, supra sulco angusto haud profundo emarginati ; ultimus

ovatus, callo basali albo, crebrilirato ; apertura parva ; columella

tenuiter callosa, in medio arcuata, ad basim oblique truncata.

Long. 15, diam. 7 mm. ; apertura long. 6, lat. 4 mm.
Hab.—Pondoland.

An Ancilla of a somewhat unusual form, having much the

appearance of a small JBullia.

12. Collmbella Filmee.e, n.sp. PI. I, Eig. 8.

Testa oblonga, subcylindracea, rufo -fusca, promiscue albo guttata,

zona angusta, interrupta, nigro-fusca, ad suturam ornata; spira turrita,

convexa, ad apicem acuta ; anfractus 7, planato-convexi, lasves, sutura

anguste canaliculata sejuncti ; ultimus convexiusculus, infra medium
leviter attenuatus ; apertura elongata, angustiuscula, leviter sinuosa

;

columella rectiuscula, intus uniplicata, extus lamina alba contecta;

labrum leviter incurvum, postice sinuatum, intus dentato-plicatum.

Long. 20, diam. 9 mm.
Hab.—Pondoland.

A handsomely coloured shell, somewhat allied to C. flava, Brug.,

but without the anterior contraction characteristic of that species.

The specimens vary somewhat in form and colour, but the narrow

dark-brown band against the channelled suture is characteristic, as

also is the general sprinkling of conspicuous white spots.

13. Collmbella Beckeri, n.sp. PI. I, Fig. 7.

Testa abbreviato-fusiformis, nitens, rufo-fusca, zona albida ad

suturam omata ; spira elato-conica, ad apicem obtusa, apice papillari

;
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anfractus 5, convexi, prirai 2 laeves, sequentes liris nuruerosis rotun-

datis leviter obliquis instructi, spiraliter striati, sutura impressa

sejuncti ; idtinius supra convexus, infra attenuatus, leviter pro-

longatus; apertura elongata, angustiuscula ; columella leviter sinuosa;

labruni tenue, postice breviter sinuatuui. Long. 6, diani. 3 mm.
Hob.—The Kowie.
A characteristic little shell, longitudinally plicate, with a rather

short spire, and a long narrow mouth. The body-whorl is attenuated

and constricted towards the base.

14. MlTRA BATIIYRAPHE, n.Sp. PI. I, Fig. 9.

Testa breviter fusiformis, carneola, ad apicem rufo-fusca; spira

gradata ; anfractus 5, convexi, prhni 2 leeves, nitentes, sequentes liris

confertiusculis, planiusculis instructi, interstitiis transversim sulcatis

;

sutura profunde canaliculata ; anfractus ultimus supra convexus, infra

constrictus, ad basim spiraliter liratus ; apertura mediocriter lata
;

columella quadriplicata; labruni arcuatum. Long. 7, cliam. 3 -5 mm.
Hub.—The Kowie.
A very remarkable little shell, characterized chiefly by its deeply

channelled suture.

15. MlTRA CANALICULATA, n.Sp. PL I, Pig. 10.

Testa oblonga, subcylindracea, albida, luteo-fusco balteata ; spira

elata, convexiuscula ; anfractus 6, leviter convexi, longitudinaliter

obscurissime plicati, balteo fusco angusto interrupto ad suturam ornati
;

sutura profunde canaliculata ; anfractus ultimus laevigatas, plicis

obsoletis, infra medium luteo-fuscus, supra et infra fusco interruptim

anguste balteatus ; apertura brevis ; columella rectiuscula, albida,

plicis 4, acutis, prominentibus, instructa. Long. 10'5, diam. 4 mm.
Hob.—The Kowie.
Allied to If. bathyraphe, and having the same remarkably channelled

suture, but very different in form ; more elongated, with less tumid
whorls, and devoid of revolving striae, or sulci.

16. Mitra etjzoxata, n.sp. PI. I, Fig. 11.

Testa ovato-fusiformis, alba, balteo unico fusco interrupto in medio
cincta ; spira breviuscula, leviter convexa ; anfractus 5, convexi,

spiraliter punctato-sulcati, plicis crassis confertis longitudinaliter

instructi ; anfractus ultimus elongatus, spiram supei'ans, supra leviter

convexus, infra laevissime concavus, paulo attenuatus, rugose liratus

;

apertura oblonga, mediocriter lata; labruni tenue, arcuatum; columella

rectiuscula, quadriplicata, plicis crassiusculis, fere sequalibus. Long. 9,

diam. 4 mm.
Sab,—The Kowie.
A white shell, with a brown interrupted band near the top of the

body-whorl, or about the middle of the shell. In general aspect it is

rather more like a Mangilia than a Mitra.

17. Marginella lineato-labrtjm (Gaskoin). Several specimens of

this rare species from Pondoland.
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18. Dolium perdix (Linn.). A single specimen from Pondoland.

A common species of very wide distribution, viz. : West Indies, Indian

Ocean, Mauritius, West Africa, Polynesia, etc.

19. Solarium (Torinia) c^latum, Hinds. Two shells from Pondo-

land. Eecorded habitat : Straits of Macassar.

20. Vanikoro Gueriniana (Eecluz). A single specimen from Pondo-

land. Eecorded habitat : Philippines.

21. Vanikoro ligata (Eecluz). A single specimen from Pondoland.

Eecorded habitats : Paumotus and Philippines.

22. Pleurotoma (Clavus) cantharis, Eeeve. Two specimens from

Pondoland. Eecorded habitat : Cebu Island, Philippines.

23. Conus glans (Brug.). Pondoland. A common Polynesian

species.

24. Amphiperas Beckeri, n.sp. PI. I, Pig. 13.

Testa elongato-pyriformis, rosea, fascia carnea cincta, antice acute

producta, postice breviter acuminata, undique transversim punctato-

sulcata ; apertura angusta, utrinque latior ; columella antice tenuiter

callosa, uniplicata, callo postico crasso, verruca crassa, rugosa in-

structo ; labrum crassum, intus obtuse serratum, postice sinuatum,

rugose plicatum. Long. 7, diam. 3'2omm,
Uab.—Pondoland.

A very well-defined species, smaller and narrower in proportion than

A. carnea, acutely beaked at the posterior extremity, with a very

prominent rough tubercle above the columella. The whole surface

of the shell is transversely puncture-striated.

25. Terebra apicitincta, n.sp. PI. I, Pig. 14.

Testa acute subulata, albida, hie illic sparsim pallide fusco tincta,

ad apicem fusca ; anfractus 11, primi 2-3 loeves, convexi, caeteri vix

convexi, rectiusculi, plicis angustis rectiusculis vel levissime arcuatis

creberrimis instructi, haud spiralitcr striati ; sutura anguste impressa

;

anfractus ultirnus infra laevis ; apertura parva ; columella contorta

;

canalis latus, brevissimus, leviter obliquus. Long. 12 -

5, diam. 3 mm.

;

apertura long. 2, lat. 1*25 mm.
Ilab.—The Kowie.
A small species of the form represented by T. micans, Hinds, and

characterized by its brown papillary apex. The shell is whitish,

sparingly streaked with light brown. The colouring in all the

specimens I have seen is confined to the penultimate and ante-

penultimate whorls.

26. Mormula Macandr^a (A.. Adams). A single specimen from

Pondoland. Eecorded habitats : Gulf of Suez and Mekran Coast.

27. Turbonilla tincta, n.sp. PL I, Pig. 15.

Testa elongato-subulata, pallide fulva ; spira levissime convexa

;

anfractus 11, primus rotuudatus, pellucidus, caeteri planati vix
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convcxi, costis longitudinalibus numerosis (circ. 25) glabratis sub-

planulatis, interstitiis transversim sulcatis, instructi ; anfractus ultimus

hrevis, ad basini rotundatus, glabratus ; apertura parva ; columella

recta, lsevis, rotundata, leviter callosa. Long. 7, diam. 2 mm.
Hab.—Tlie Kowie.

28. Niso balteata, n.sp. PI. I, Fig. 16.

Testa acute pyramidata, solidiuscula, albida, linea fusca balteata

;

spira acuta, ad apicem obtusa ; anfractus 1 0, lseves, planato-declives,

sutura leviter impressa sejuncti ; anfractus ultimus breviusculus,

in medio obtusissime angulatus, infra convexus ; umbilicus parvus, sed

profundus, lira rotundata marginatus ; apertura parviuscula, antice

et postice angulata ; labruni tenuo ; columella arcuata. Long. 10,

diam. 3 mm. ; apertura long. 2 -

-3, lat. 1*5 mm.
Hab.—The Kowie.
An interesting addition to this limited genus. It is a true Niso,

but has very much the external aspect of Pyramiddla pulcltella, A. Ad.,

and has the narrow brown band similarly placed.

29. Turritella Kowiensis, n.sp. PI. I, Fig. 12.

Testa acute pyramidata, albida, purpureo tincta, maculis flammu-
lisque fuscis ornata ; anfractus 18, primus rotundatus, pellucidus,

obliquus, cseteri in medio acute carinati, supra et infra leviter concavi,

spiraliter striati ; ultimus obtuse bicarinatus, ad basim leviter concavus
;

apertura subquadrata ; columella leviter arcuata, lams, tenuiter callosa.

Long. 23, diam. 6 mm.
Hab.—The Kowie.
A species of not very remarkable calibre, presenting much the

aspect of T. conspersa, Ad. & Peeve, but differing from that species

in detail.

30. Gibbula (Enida) PERsrEcnvA, n.sp. PI. I, Fig. 17.

Testa conica, late et profunde umbilicata, rufa ; anfractus 6, planato-

declives, oblique striati, liris spiralibus confertis insequalibus leviter

granosis instructi ; ultimus supra levissime convexus, infra angulatus,

ad basim planato-depressus ; umbilicus perspectivus, albus ; apertura

oblique subquadrata. Alt. 10, diam. 11mm.
Hab

.

—Pondoland

.

I take this broadly umbilicated species to belong to the subgenus

Enida, A. Ad., of which E. Japonica is the type. The other species

of Enida are four described by A. Adams, but not figured, and
E. Townsendi, from the Mekran Coast, described by myself.

31. Calliostoma lieatum (Sowerby). Several good examples of

this species having been found by Mrs. Filmcr in Pondoland, I have

no longer any hesitation in including it in the list of South African

species.

32. Haliotis fertusa, Peeve. Several good specimens from The
Kowie.
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EXPLANATION OF PLATE I.

Fig. 1. Trophon ? insignis, n.sp.

2. Euthria eburnea, n.sp.

3. ,, Filnierae, n.sp.

4. Tritonidea insculpta, n.sp.

5. Nassa Filnierae, n.sp.

6. Aueilla c^culata, n.sp.

7. Columbella Beckeri, n.sp.

8. ,, Filnierae, n.sp.

9. Mitra bathyraphe, n.sp.

10. ,, canaliculata, n.sp.

11. ,, euzonata, n.sp.

12. Turritella Kowiensis, n.sp.

13. Amphiperas Beckeri, n.sp.

14. Terebra apicitincta, n.sp.

15. Turbonilla tincta, n.sp.

16. Niso balteata, n.sp.

17. Gibbula perspectiva, n.sp.
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NOTES ON A COLLECTION OF HELICOTD LAND SHELLS FROM
JAPAN AND THE LOO-CHOO ISLANDS, WITH DESCRIPTIONS
OF TWO NEW SPECIES OF HELICID^.

By G. K. Gude, F.Z.S., etc.

Mead 10th November, 1899.

PLATE II.

The writer has recently received two somewhat extensive collections

of Helicidae from Japan and the Loo-Choo Islands. Several species

are represented by rather large series, thus enabling some idea to be

formed of the amount of variation to which they are severally liable.

Some of the forms are fairly constant, as, for instance, Ganesella

myomphala, G. pap illiformis, JEulota (s.s.) despecta, E. (Plectotropis)

elegantissima, and E. (Euhadra) mercatoria ; others, however, exhibit

a very wide range of variation. This is especially the case with
E. {Euhadra) Luhuana and E. (Euhadra) peliomphala.

Dr. Kobelt worked out the Japanese Mollusca from ample material,

but this was twenty years ago, and many new forms have come to

light since. Moreover, Ave now have, thanks to Mr. Pilsbry's valuable

work on the Helicidae, a more correct view of the classification of

these molluscs ; hence it has occurred to me that a classified and
annotated list of all the known species might be useful to collectors.

Although most of the islands have been fairly explored, it is not

unlikely that many new forms still remain to be discovered. The
present collections contain two species which do not appear to have
been described ; and one species, Plectotropis trochula, which it would
seem has not been met with since it was described by Adams, is here

figured for the first time.

The following is an enumeration of the species :

—

JAPAN.

1. Pyramidula (Gonyodlscus) palter, Gld. Ten specimens.

Saigo, province Ugo. Previously recorded from Tokio and Hakodate.

2. Ganesella myomphala, Martens. 1

Fukura, Awaji Island. Two specimens.

Diam. maj. 33, min. 29 mm.; alt. 25 mm.
Tanabo, province Kii. Ten specimens.

Diam. maj. 39, min. 36 mm. ; alt. 29 mm.
;> >> 36, ,, 31 ,, ,, 24 ,,

1 Mr. Jacobi removes this species from Eulota (Euhadra) upon anatomical grounds,

and for conchological reasons I agree with him.
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A uniform species. In some specimens the space above the peripheral

band is of a delicate rosy-brown shade, below it pale yellowish.

3. GANESELLA PAPrLLIFORMIS, Kob. PI. II, FigS. 1-3. Gojo,

province Yamato. Thirteen specimens. Previously recorded from

the interior of Nippon, without precise locality.

Kobelt's type - specimens measure diam. maj. 23, min. 21 -5 mm.,

alt. 27 mm. ; "and are provided with a narrow reddish peripheral band.

My specimens are smaller and bandless, although some do show

a hyaline band.

Diam. maj. 17*5, min. 16 mm. ; alt. 215 mm.

i, jj 15'5, ,, 16 ,, ,, 1J ,,

4. Ganesella Japonica, Pfr. Three specimens. Kioto. My
specimens are more elevated in the spire than usual ; the maximum
altitude mentioned by Kobelt is 16 mm., whereas my largest shell

measures 20 mm.

5. Ganesella conospira, Pfr. Eight specimens. Kioto. Apparently

of wide distribution, but not previously recorded froru Kioto.

6. Ganesella conulina, Mts. Five specimens. Saigo, province

Uzen. Previously only recorded from Tabu-shima Island.

7. TuisnoPLrTA. Goodwini, Sm. Thirty-two specimens. Kioto.

Var. fusca, n.var. Ten specimens. Kajima, province Harima. Differs

from the type in being of a darker horn-colour, with spire more

depressed, whorls more compressed, the last more angulated at the

periphery.

8. Eulota (s.s.) l.eta, Gld. Six specimens. Kiyokawa, province

Tajima. Reddish or greenish horn-colour, with two bands or un-

handed. Not previously recorded so far south.— Two specimens.

Onijima, province Teshiwo, Yezo. Unhanded, one brown, the other

greenish, resembling Natalina Caffra.

Diam. maj. 25, min. 21 mm. ; alt. 20 mm.

n >> 28*5, ,, 24 ,, ,, 22 ,,

Twenty specimens. Kiyokawa, province Oshima, Yezo. Variable

in colour, from pale horn to dark reddish-brown and greenish horn-

colour, banded and unbanded in about equal proportion. Previously

recorded from Hakodate and Matsu-maye, Yezo ; occurring also in

Saghalien Island, north of Japan.

9. Eulota (s.s.) Sieboldiana, Pfr. Saigo, province Ugo. Five

specimens. Saigo, province Uzen. Twenty specimens. Recorded

from many localities, but hitherto not from these. A more fragile

and transparent species than E. ravida. The small form only was
found. Smallest specimen: diam. maj. 16, min. 14mm. ; alt. 15 mm.
Largest specimen: diam. maj. 20, min. 16*5 mm. ; alt. 18*5 nim.

10. Eulota (Eulotella) similapjs, Fer. Kioto. Twelve specimens.

A variable species, apparently very common . and of wide distribution.

My shells are mostly unicolorous pale corneous, but three specimens

have a reddish peripheral band.
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11. Eulota (Plectotropis) Mackensii, Ad. & Eve. Kioto. Five
specimens. The characters upon which Schmacker and Bottger base

their var. vulgivaga are not, in my opinion, of diagnostic value. The
relative width of the umbilicus varies in different specimens, as does

the elevation of the spire. I have a specimen from Formosa, which
is more depressed than the type, while the umbilicus is wider ; some
of my Kioto specimens have the last whorl deflexed in front, in others

it is straight. If the Japanese forms are to be separated from the

Loo-Choo shells, as seems advisable, it would be more appropriate to

designate the former var. minor. The extreme measurements of my
specimens are: diam. maj. 21, min. 19mm., alt. 10 mm.; and diam.

maj. 26, min. 23 - 5 mm., alt. 13 -5mm.

12. Eulota (Plectoteopis) trochula, A. Ad. PL II, Figs. 11-13.

Izuhara, Tsu-shima Island. Ten specimens.

I refer my specimens to this species, although similar shells in the

British Museum are labelled setocincta. These, however, are not

Adams' types, and I doubt the correctness of the identification,

since Adams, in his diagnosis of the latter, mentions " peristomate

recto, acuto," whereas E. trochula is described "peristomate acuto,

expanso, breviter reflexo." The former is also more depressed. The
species has never been figured, and I am therefore pleased to have

the opportunity of giving a figure. Adams' specimens were also

obtained from Tsu-shima Island. The specimens vary in colour from

pale corneous to rufous, lip white or pink.

Diam. maj. 15, min. 13 mm.; alt. 9mm.
it ii 14, ii

12"5
,, ,, 8 ,,

13. Eulota. (Plectotropis) Hirasei, n.sp. PI. II, Figs. 4-7.

Shell widely and deeply umbilicated, conical, very finely striated

;

from dull yellowish to greenish corneous, with a thin cuticle, which
is provided with rows of fine short scales, coincident with the lines

of growth. Spire conoidal, suture impressed. Whorls 6—6|, very

closely coiled, and increasing slowly, a little convex above and
somewhat flattened below ; the last descending abruptly and very

deeply in front, gibbous behind the peristome. Aperture sub-

horizontal, subtriangular-obovate
;

peristome scarcely thickened, the

margins convergent, the upper at first straight, then inflected, the

outer and lower expanded and reflected, the columellar margin a little

reflected towards the wide perspective umbilicus. Diam. maj. 6,

min. 5*75 mm. ; alt. 3 - 5 mm.
Sab.—Kioto. Type in my collection.

This interesting new species is intermediate between E. meniscolepis,

Bottger, an undescribed species, and E. Patungana, Gredl., both from

China ; but the umbilicus is narrower and the spire is more elevated

than in either of these, while the aperture is quite different. Named
in honour of the Japanese gentleman who collected my shells.

14. Eulota (.ZEgista) Kobensis, Schm. & Bttgr. Senzan, Awaji
Island. Two specimens. Hitherto only recorded from Kobe, which
is opposite Awaji Island.
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15. Eulota (j-Egista) Friedeliana, Mts. Hirado, Hirado Island.

Forty specimens. Hitherto only recorded from Nagasaki.

16. Eulota (JEglsta) Awajiensis, n.sp. PI. II, Figs. 8-10.

Shell widely and deeply umbilicated, conoid, depressed, finely

striated, dark horn - coloured ; spire conical, apex prominent, suture

impressed. Whorls 6, slowly increasing, a little convex ; the body-

whorl rather flattened above, rounded below, bluntly keeled, very

shortly deflected in front. Aperture oblique, ovate
;

peristome

strongly thickened, shortly reflected, shining, white, the margins

approaching and united by a thin callus ; columellar margin sub-

vertical. Umbilicus wide, perspective. Diaru. maj. 13 -

5, min. 12 mm.

;

alt. 8 mm.
Hob.—Fukura, Awaji Island.

This new species I took at first to be a variety of the preceding

;

but it presents specific differences, and it will be noted that the

habitats of the two forms are widely apart. E. Awajiensis may
be distinguished from its ally by its darker colour, more elevated

spire, and narrower umbilicus ; and, although a smaller shell, it

possesses half a whorl more ; the whorls widen more slowly, the last

being but little wider than the penultimate, whereas in E. Friedeliana

it is nearly twice as wide. The body-whorl in E. Awajiensis is more
compressed and distinctly keeled ; and while E. Friedeliana is spirally

wrinkled, the new species is without sculpture and devoid of the

short bristles which characterize the former. The peristome is more
thickened in the latter, which resembles in this respect E. Eobensis

;

it is, in fact, intermediate between that species and E. Friedeliana
;

but the umbilicus of E. Eobensis is wider than that of the other two.

Five specimens were received.

17. Eulota (Euhadra) Senckenbergiana, Kob., var. (Kobelt :

Fauna Japon., pi. iii, figs. 8, 9.) Takeya, province Idzumo. Twenty-
six specimens. Hagi, province Nagato. One specimen. The typical

form of this fine species appears to be rare, the only specimens I have

seen being the types in the Senckenberg Museum, Frankfort. Although

E. Senckenbergiana is, perhaps, only one of the numerous manifestations

of that protean assemblage of forms usually classed together under

the designation of E. Luhuana, for convenience it may be retained

as a distinct group. The variety now under consideration may be

distinguished from the other members of the E. Luhuana group by
the deeper umbilicus, which is less excentric, and shows the earlier

whorls more distinctly. The whorls are more inflated, the shell is

more conical and much coarser in texture, resembling in appearance

the Californian species of Epiphragmophora to a remarkable degree.

Several specimens show distinct traces of the two wide, diffused bands

near the mouth, one above and one below the peripheral band. The
inside of the umbilicus is dark in all my Takeya specimens.

Diam. maj. 36, min. 31 mm. ; alt. 25 mm.
,, ,, 41, ,, 35-5

,, ,, 28 ,,

The single specimen from Hagi is unicolorous chocolate brown, and
measures: diam. maj. 38, min. 33mm.; alt. 26mm.
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18. Eulota (Euhadea) Ltjhtjana, Sby.

Hirado. Five specimens.

Diaru. maj. 43, min. 37 mm. ; alt. 26 mm.

,, ,, 36-5, ,, 32 ,, ,, 23 -

5 ,,

Kioto. Six specimens.

Diam. maj. 38, min. 32-5 mm. ; alt. 25 mm.

>> n 36, ,, 30 ,, ,, 20 ,,

Tanabe, province Kii. Ten specimens.

Diam. maj. 37, min. 32mm.; alt. 23 mm.

n )> 32, ,, 27 ,, ,, 19 -

5 ,,

The typical E. Luhuana is more depressed than the previous species,

hut it is less conical than most of the forms of E. peliomphala, from

which it may he readily separated, moreover, by the duller and coarser

periostracum, while the shells are also generally larger. The Hirado

specimens are all pale corneous : one has a dark-brown peripheral

band and a dark umbilicus ; a second specimen has, in addition to the

peripheral band, a lighter one below and a trace of a third above
;

two other specimens have three distinct pale bands, while the fifth

specimen has no bands. "With the exception of the first, they are all

without the dark patch in the umbilicus. All the Kioto specimens

have the dark umbilical patch, and one dark peripheral band. The

Tanabe specimens are all bandlcss, and, with one exception, all have

the dark umbilical patch.

19. Eulota (Euhadra) peliomphala, Pfr. The only character

which appears of diagnostic value, so far as I am able to judge, is

that, whereas in E. Luhuana the periostracum is rough and dull, in

E. peliomphala it is smooth and more or less shining. The shells

of the latter are besides generally smaller, and the body-whorl is

usually more compressed. As regards shape, depression of spire, and

colour, this group presents a wide range of variation. In colour the

individuals vary from creamy white to dark brown. The bands also

vary ; for convenience the band formulae which we apply to Helix

nemoralis and H. hortensis may be used, the dark umbilical patch,

which frequently transgresses the angulation, representing the fifth

band. One specimen has the first and second bands confluent, and

the third separated from the fourth, which is broad, by a rather wide

space. The most common formula in typical E. peliomphala appears

to be 02345. Of the var. congener 50 per cent, have the formula

00345 ; 25 per cent. 00305 ; 6 per cent. 00045 ; 6 per cent. 00005
;

while 1 per cent, are bandless.

A. Typical E. peliomphala (Fer. Hist., pi. lxviii, figs. 5, 6). Creamy
white, with uninterrupted dark-brown bands, lip white.

Nushima, Awaji Island. Three specimens.

Diam. maj. 37, min. 32 mm. ; alt. 25mm.

>> it 31, ,, 26 ,, ,, Ll ,,

Gomei, province Kai. One specimen.

Diam. maj. 27, min. 23 mm. ; alt. 17 mm.
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B. Form connecting the type "with var. congener. The shell is

smaller, and has a brown streak behind the peristome ; lip tinged

with brown. All possess the dark-brown supra-peripheral band
and a narrow or wide umbilical patch ; one specimen has an
additional broad band (fourth) ; the others show near the lip,

next to the umbilical patch, a short broad zone of pale brown,
which I take to be the fourth band diffused. One other specimen
has a very narrow band under the suture.

Ushirogawa, Tosa Island. Six specimens.

Diam. maj. 32, ruin. 27 mm. ; alt. 20 mm.
,, ,, 27'5, ,, 22-5

,, ,, 18 ,,

C. Form connecting tbe type with var. nimhosa. Band formula
00345 ; bands slightly interrupted by transverse creamy streaks.

Gomei, province Kai. Four specimens.

Diam. maj. 28, min. 23 -5mm. ; alt. 18 mm.
Fukura, Awaji Island. One specimen.

Diam. maj. 28, min. 24 mm. ; alt. 19 mm.

D. Form E. U/cJconin, Kohelt (Fauna Japon., pi. iv, figs. 6-9).

Differs from the type, which it approaches in shape and contour,

by the last whorl descending more deeply, the aperture con-

sequently being more oblique ; the umbilicus is much narrower,
perspective.

Kioto. One specimen.

Diam. maj. 36, min. 30"5 mm. ; alt. 26 mm.
Unicolorous pale creamy-yellow, the earlier three or four

whorls darker ; lips tinged with pale rosy-violet.

Nushima, Awaji Island. One specimen.

Diam. maj. 34, min. 29 mm. ; alt. 24 mm.

E. Var. congener, Smith (Proc. Zool. Soc, 1878, pp. 105, 106).

This variety is distinguishable by its pale creamy-white colour,

tinged with pink, especially behind the peristome ; lip rose, bands
when present blackish brown, continuous, varying in breadth.

Kioto. Ten specimens.

Diam. maj. 35, min. 29 -5 mm. ; alt. 23 mm.
ISTushima, Awaji Island. One specimen.

Diam. maj. 28*5, min. 23 - 5 mm. ; alt. 20 mm.

F. Var. Amalice, Kobclt (Fauna Japon., pi. iv, figs. 17, 18).

Resembling var. congener, but more conoidal, aperture less

compressed laterally ; banded with brown, but not tinged with
pink, lip white. Xot collected by Mr. Hirase, but I possess three

specimens, without precise locality. I have thought it useful

to refer to this variety here, because it has been confused with
E. callizona.

Diam. maj. 25, min. 22 mm.; alt. 19 mm.
,, ,, 23, ,,

19*5
,, ,, 17*o ,,

>) >> 21> )> 18'5
,, ,, 18 ,,
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G. Var. nimhosa, Crosse. This can only be retained as a colour

variety, for the examination of a scries shows that it passes

through many forms. The dark bands, when present, are more
or less interrupted by creamy blotches and transverse streaks.

1. Gomei, pi'ovince Kai. Five specimens.

Diam maj. 37, min. 31 mm. ; alt. 23-5 mm.
Nakai, province Shimosa. One specimen.

Diam. maj. 31, min. 26 mm.; alt. 18-5 mm.
A large form, depressed, greenish yellow with blackish bands

;

lip violet brown.

2. Saita, Sanuki, Tosa Island. Three specimens.

Diam. maj. 30, min. 26 mm. ; alt. 19 -5mm.
Pale creamy-yellow ; band formula 003 45.

3. Same habitat as preceding. One specimen.

Diam. maj. 29, min. 25 mm. ; alt. 18 mm.
Reddish brown ; band formula 00305.

Inga, province Hoki. One specimen. Pale fuscous, trans-

versely streaked with darker brown ; band formula 00305.

Uskirogawa, Tosa Island. One specimen.

Inga, province Hoki. One specimen. Like the preceding, but

unhanded ; near the mouth traces of diffused bands are visible.

4. Inga, province Hoki. One specimen. Albino ; lip tinged

with brownish violet.

Diam. maj. 34, min. 28 mm. ; alt. 18 -5mm.

5. Fukura, Awaji Island. Ten specimens. More conical than

the other forms ; umbilicus narrower, more covered ; lip

whitish, tinged with brown. The commonest band formula is

02345 ; one specimen 00305, another 00300.

Diam. maj. 26, min. 22-5 mm. ; alt. 20 mm.
5, ,, 29, ,, 25 ,, ,, 22 ,,

,, ,, 30, ,, 26*5 ,, ,, 21 ,,

6. Fukura, Awaji Island. Two specimens. Albino, difficult

to separate from var. Nipponensis.

H. Yar. Nipponensis, Kobelt. Unicolorous yellow ; umbilicus

narrow ; columellar margin of the peristome forming an angle

with the basal margin ; lip rosy violet ; brownish streak behind

the peristome. One specimen shows traces of interrupted bands.

1. Ushirogawa, Tosa Island. Five specimens.

Diam. maj. 32, min. 27*5 mm. ; alt. 20 mm.
>> n 25, ,, 21*5 ,, ,, 18 ,,

Inga, province Hoki. One specimen.

Diam maj. 26'5, min. 22 ,5mni. ; alt, 17 mm.

2. Hagi, province Nagato. Five specimens. Corneous, showing

distinct traces of bands.

Diam. maj. 29, min. 24 mm. ; alt. 19 mm.
„ 26-5, „ 22 „ ,. 16 „
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3. Nushirna, Awaji Island. Two specimens. More solid

than the last, larger and darker, with a narrow brown
peripheral band.

Diani. inaj. 35, min. 29 mm. ; alt. 23 mm.

,i >> 33, ,,
27*5

,, ,, ^1 ,,

20. Eulota (Euhadra) callizona, Crosse. This species has been

misunderstood by most authors. Pilsbry, following Yon Martens,

considered it synonymous with E. peliomphala, var. Amalm. Kobelt,

while copying Crosse's figure of the small form, figured the large

form as Amalice. E. callizona, however, is quite distinct from all

forms of E. peliomphala, and I have no hesitation in according it

specific rank. The shell is globose turbinate ; the base always more

inflated than in E. 'peliomphala ; while the umbilicus is very deep and

narrow, and is half covered by the columellar margin of the peristome.

A. Large form. (Kobelt, Fauna Japon., pi. iv, fig. 16, as Amalice.)

Inga, province Hoki. Six specimens.

Diam. maj. 33, min. 27 - 5 mm. ; alt. 30-5 mm.
Takeya, province Idzumo. Ten specimens.

Diam. maj. 34, min. 29 mm. ; alt. 28 mm.
„ 26-5, „ 22-5

,, „ 22 „

Pale creamy, banded with blackish brown, with a pink streak

behind the peristome, and a very narrow subsutural band,

with or without a narrow peripheral band ; a very broad

basal zone extends to the inside of the umbilicus.

Hagi, province Nagato. Two specimens.

Diam.- maj. 27, min. 24 mm. ; alt. 25 mm.
No peripheral or subsutural band, with a dark basal zone,

but not extending into the umbilicus.

J3. Var. minor. (Kobelt, Fauna Japon., pi. iv, fig. 21, as Amalm;
and pi. v, fig. 9.)

Hagi, province Nagato. Twenty-four specimens.

Diam. maj. 25'5, min. 22 mm. ; alt. 21-5 mm.

„ „ 24, „ 22 „ „ 22 „
22 19 20

11 11 **J 11 L ° 11 11 v 11

ii ii 22, ,,
18'5

,, ,, ly ,,

Without subsutural band ; with a narrow or broad basal

band; umbilicus uncoloured. Some specimens have a narrow

pale rosy peripheral band ; others have the dark basal band
bordered by a very pale rosy broad band, which runs for

a short distance from the peristome, and then becomes

gradually suffused.

21. Eulota (Euhadka) qxj^sita, Desh. Tajira, province Teshiwo,

Island Yezo. Four specimens. Two specimens straw-yellow, with
one dark peripheral band, a lighter diffused band below it, and a dark

umbilical patch. The third specimen is unicolorous greenish yellow

;

the fourth darker corneous, bandless, but with an umbilical patch.

Var. Perryi, Jay. Same habitat. Two specimens.
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22. Eulota (Euhadra) Blakeana, Newc. PI. II, Figs. 18-20.

Yadonobe, province Osliima, Yezo Island. Five specimens.

Diani. maj. 25'5, rnin. 22 mm. ; alt. 16 -5mm.
,, ,, 24 -

5, ,, 21 ,, ,, 15*5 ,,

Two specimens are unicolorous pale creamy-yellow ; three have two
narrow brown bands, one above and the other below the periphery.

LOO-CHOO ISLANDS.

23. Eulota (s.s.) despecta, Gray. Twenty specimens. Fairly

uniform. Most specimens are of pale straw-yellow. Two are pale

fuscous.

Diani. maj. 24, min. 19mm.; alt. 20mm.
n i) 18, ,, 15 ,, ,, 15 ,,

24. Eulota (Plectoteopis) elegantissima, Pfr. PI. II, Figs. 15-17.

Twenty specimens. My specimens are smaller than Pfeiffer's types,

which measure 24 mm. in diameter. In some specimens the peripheral

fringe of hairs is of a golden brown.

Diam. maj. 20, min. 17 mm.; alt. 7'5 mm.
11 11 *-®1 11 " 11 11 ' 11

25. Eulota (Plectoteopis) Mackensii, Ad. & Eve. Yaeyama
(= Okinawa). One specimen. Pale corneous. Diam. maj. 38, min.

34 mm. ; alt. 18'5 mm.

26. Eulota (^Egista) vermis, Eve. Yaeyama. One specimen.

Diam. maj. 29 -

5, min. 26 mm.; alt. 13 mm. A depressed form.

Two specimens collected by Mr. F. Stearns in the same island

measure

—

Diam. maj. 30, min. 26*5 mm. ; alt. 14-5 mm.
ii ii 28, ,, 24-5 ,, ,, 10 ,,

Hitherto only recorded from Madjicosima.

27. Eulota (Euhadra) conntvens, Pfr. Twenty specimens. Rather

variable in shape, depression of spire, and width of umbilicus. Sixteen

specimens have a narrow brown peripheral band, while the other four

are unhanded.

Diam. maj. 23, min. 20*5 nun. ; alt. 14*5 mm.
,, ,, 225, ,, 19 ,, ,, 12*5 ,,

n ii i">
ii lo >> n * * ii

28. Eulota (Euhadra) Laegillierti, Phil. PI. II, Fig. 14. A single

specimen, simply with the general indication of Loo-Choo Islands

as habitat. It resembles the specimen figured by Mr. E. A. Smith
(Proc. Zool. Soc, 1887, p. 317), but it has a single black peripheral

band and a very narrow black band under the suture. The base is

suffused with pale tawny - yellow. The shell measures : diam.

maj. 25-5, min. 22-5mm. ; alt. 25 mm.

29. Eulota (Euhadra) mercatoria, Gray. Not a very variable

species ; the colour ranges from pale yellowish to blackish brown,
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and there is a black peripheral band, which, in some specimens, is

bordered on both sides by a pale zone ; umbilical patch dark brown
or black.

Nana. Twenty-three specimens.

Diam. maj. 86, min. Sl^mm. ; alt. 25 mm.
„ _

30, „ 26 „ „ 20 „

Yaeyama. One specimen.

Diam. maj. 42, min. 36 mm. ; alt. 32 mm.

CLASSIFIED LIST.

[Those species marked with au asterisk also occur outside the regiou uarued.]

JAPAN.

Helicarton, Fer.

septentrionalis, Ehrm. Nikko.

depressus, Ehrm. Kobe.
Arnouldla, Bourg. = Conulus,

Fitz., preoccupied.

pupula, Gld.

=fulvus, Mdff., non Mull.

Hakodate, Vladimir Bay.
pustulina, Reinh. Tokio, Uweno

and Hakodate, Kioto, Fusi-

jama.

sinaptdium,T&emh.. Tokio,Uweno
and Nikko, Nippon.

phyllophila, lieinh. Mososeki,

Nippon.
incerta, A. Ad. Tabu-shima.

tenera, A. Ad. Matsamai,
Mohedsi, Hakodate.

stenogyra, A. Ad. Tsu-shima.

acutangula, A. Ad. Tavo,

Sikok, Tokio.

ampla, Beinh. Kioto.

obtusangula, Beinh. Nippon.
circumr.incta, Beinh. Yokohama.

Vitrea, Fitz.

minura, West. Fusijama.

Crystallus, Lowe.
HUgendorfi, Beinh. Tokio.

microdiseus, Beinh. Tokio.

Zoxitoides, Lehin.

nitidas, Miill.*

= radiatellus, Beinh.

VOL, IV.—MARCH, 1900.

Tsushima, Hakodate,
Yesso, Kino-o-shima.

Poltta, Held.

Yessoensis, Beinh. Hakodate.
arctispira, West. Murajama.
obtusa, West. Ikao, Takasaki,

Nippon.

PSEUDOHTALINIA, Morse.

minmcula, Binn.* Tokio.

Microcystis, Beck.

refecta, Pfr. Tsu-shima, Nippon.

l/ibilis, Gld. Hakodate.

Doenitzii, Beinh. Tokio, Nippon.

PvRAiriDULA, Fitz.

( Pyramidula, s s.)

amblygona, Beinh.

lepta, West. Nagasaki.

((Jonyodiscus, Fitz.)

pauper, Gld.* Tokio, Hakodate

;

Saigo, prov. TJgo.

= declivis, Newc.
? elatior, Ad. Dagclet Island.

? depresaa, Ad. Vladimir Bay.

Ganesella, Blanf.

myomphala, Mts. Nippon; Naga-
saki, Oyama, Tokio ; Fu-
knra, Awaji I. ; Tanabe,

prov. Kii ; Hirado, prov.

Hizen ; Izuhara, Tsu-

shima.
= Daimio, A. Ad. (MS.).

Stearnsii, Pils. Kioto.
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papilliformis, Kob. Nippon

;

Gojo, Yamato.
Japonica, Pfr.

= v itracea, Fer.

Yokohama, Tokio, Awa-
shiroa, Tabu - shima,

Matsumai, Ikao, Kuta-
sin, Kioto.

conospira, Pfr. Nagas, Tokio,

Uweno, Kano-san, Segu-
cbi, Hakone Mountains,

Misaki, Oyama, Eno -

shima, Kobe, Shikoku,
Kioto.

spheerulata, Reinh. Nippon,
Tokio, Kobe, Shikoku,

Kioto.

Tabuensis, Anc.
= patruetis, A. Ad., non Ang.

Tabu-shima, Kioto, Mura-
gama, Eno- shima, Kami-
noho, prov. Mino.

sphinctostoma, A. Ad. Seguchi,

Kobe, Tago, Ibuki Mt.,

prov. Omi.
cardtostoma, A. Ad. Kioto.

Hilgendorfi, Kob. Ibuki Mt.,

prov. Omi.
verrucosa, Rcinh. Uweno, Tokio.

macrocycloides, Kob.
eumenes, West. Mizu, Kiu-siu.

conulina, Mts. Tabu-shima;
Saigo, prov. Uzen.

= conulus, A. Ad. Tabu -

shima ; Saigo, prov.

Uzen.
Lisclilceana, Kob. Hagi.

peculiaris, A. Ad. Tanabe.

gibbosa, A. Ad. Tanabe.

Editluc, A. Ad. Island Risiri,

Vladimir Bay.

commoda, A. Ad. Mososeki.

? Collinsoni, A. Ad. Tago.

? craspcdocheila, A. Ad. Kino-o-

shima.

?proba, A. Ad. Kino-o-shima.

? concinna, A. Ad. Tago.
Tkisuoplita, Jaeobi.

Goodwini, Smith. Kobe, Naga-
saki, Kioto.

YBX.fusca, Gude. Kajima,
prov. Harima.

pattens, Ehrin. Kamodamura,
prov. Toza.

Ectlota, Hartm.
(Eulota, s.s.)

despecta, Gray.* Mososeki.

lata, Gld.* Hakodate
;

Saghalien ; Kiyokawa,
prov. Tajima ; Onijima,

prov. Teshiwo ; Yezo
;

Kiyokawa, prov. Oshiuia.

oscitans, Mts.

plicosa, Mts.

serottna, A. Ad. Saghalien, Cape
Notoro.

Sieboldiana, Pfr. Tokio, Naga-
saki, Kiu-siu, Tsu-shima,

Awa - shima, Uweno,
Misaki, Kano-san, Ha-
kone Mountains ; Saigo,

prov. Uzen ; Saigo, prov.

Ugo ; Kioto.

(Eulotella.)

similaris, Fer.* 1 Yokohama,
Nagasaki, Simonosaki,

Tokio, Kioto.

var. Stimpsoni, Pfr.

= genidabris, Mts.

Nagus, Hirosami.

(Cathaica, Mdff.)

fasciola, Drap.

1 Introduced in many parts. Besides Japan, it has been recorded from—Asia :

Secusan, Macao, Canton, Hongkong, China, Formosa, Chiehishima (Bonin),

Cochin-China, Siam, Burma, Penang, Ceylon, Bengal, Singapore, Java,

Celebes.— Africa: Ascension, Rodriguez, Mauritius, Seychelles, Bourbon,

Mayotte, Nossi-Be, Natal.—America : Cuba, Bermuda, Barbados, Rio Janeiro,

Buenos Ayres.—Australia : Sydney.—Polynesia : Sandwich Islands. I also

have specimens from Madagascar.
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= pyrrho%ona, Phil. Hako-
date, Olga Bay, Vladimir

Bay.

(Ploctotropis, Mts.)

Mackensii, A. Ad. & Rve.*
= vulgivaga, Sch.ni. & Bttgr.

Nippon, Oyaina, Buko-
san, Ikao, Kobe, Kioto.

ciliosa, Pfr.* Tsu-sbima, Awa-
shima, Tabu-shima.

squarrosa, Gld. Ou - skinia,

Nagasaki, Kino-o-shima,

Tsu-shima. Tsaulian.

conella, A. Ad. Tabushinia.
scabrieula, A. Ad. Awa-sbinia.

Ningpoensis, Bttgr. Ningpo.
= Osbeekei, Bttgr., non Phil.

setocincta, A. Ad. Awa-shima.
trochula, A. Ad. Izuhara, Tsu-

sbima.

Yatheleti, Mab. Owari.
horiomphala, Pfr.

Hirasei, Gude. Kioto.

(^Egista, Alb.)

Kobensis, Schm. & Bttgr.

Kobe; Senzan, Awaji I.

Friedeliana, Mts. Nagasaki
;

Hirado.

Awajiensis, Gude. Fukura,
Awaji.

(Euhadra, Pils.)

Senclcenbergiana, Kob. Kanga,
Skikoku ; Takeyo, prov.

Idzumo ; Hagi, prov.

Nagato.

Luhuana, Sow.* Dagelet I.
;

Kiu-siu, Migu, Hakone
;

Hirado ; Kioto ; Tanabe,
prov. Kii.

var. eoa, Crosse. Yoshi-

naga, prov. Suruga.

peliomphala, Pfr. Mososeki,

Tago, Yokohama, Kobe,
Tokio, Eno-sbima; Nu-
shima, Awaji I. ; Gomei,
prov. Kai ; Ushirogawa,
Tosal. ; Fukura,Awaji I.

= Japonica, Fer.

= Siebolti (de Haan), Beck.
= Thunbergi, Beck.

peliomphala, var. congener,

Smith. Kioto ; Nu -

shima, Awaji I.

var. Amalice, Kob. Jasumo.

var. Jlerhlotsi, Mts. Si-

moda, Olga Bay, Vla-
dimir Bay.

= Simodce, Jay. Simoda.
= Sandai, Kob. Kioto.

var. nimbosa, Crosse.

Gomei, prov. Kai ; Nakai,

prov. Shimosa ; Saita,

Ushirogawa, Tosa I.
;

Inga, prov. Hoki ; Fu-
kura, Awaji I.

= subnimbosa, Kob.
= maculata, Pils.

var. Brandti, Kob. Nippon.

var. Nipponensis, Kob.

Nippon ; Inga, prov.

Hoki ;
Ushirogawa,

Tosa I. ; Nushima,
Awaji I. ; Hagi, prov.

Nagato.
= congenita, Smith.

var. JTie/conis, Kob. Kioto,

Nushima, Awaji I.

= conica, Pils.

callhona, Crosse. Inga, prov.

Hoki ; Takeya, prov.

Idzumo ; Hagi, prov.

Nagato.

var. minor. Hagi, prov.

Nagato.
niiranda, A. Ad. Rifunsiri.

Leivisii, Smith.

Blalceana, Newc.
= Blalcei, Newc. Hakodate

;

Yadonobe, prov. Oshima,
Yezo.

= textrma, A. Ad., non Bens.

Tago.

orientalis, A. Ad. & Rve. Moso-
seki, Tsu-shima.

= Germana, Rve.
qumsita, Desh. Nippon; Simoda,

Tabu-shima, Sado, Yoko-
hama, Fugedamura ; Ta-
jira, prov. Teshiwo

;

Yezo.



20 PROCEEDINGS OF THE 3IALAC0L0GICAL SOCIETY.

qucesita, var. Perryi, Jay. Tsn- sp. afL orcida, Bens.
(
Me Yon

knba San, Hakone, Mts.). Tokio, Idzunio.

Hatta; Tajira, Tesliiwo. Vallonia, llisso.

= montium, Mts. tenera, Eeinh. TJweno, Tokio.

scavola, Mts. Hakone; Tadate, ?= Japonica, A.. Ad. Oshima.

prov. Shinano.

Acanthinula, Beck. Species of uncertain affinity

:

harpula, Eeinh. Tokio, Kanda. Ariophanta Japonica, Mdff.

LOO-CHOO ISLANDS.

Ariophanta. (^Igista.)

Ruschenbergeri, Tils. circulus, Pfr.

Eulota. vermis, live.'" Okinawa.

(Eulota, s.s.) (Euhadra.)

despecta, Gray. Okinawa. connivens, Pfr.

(Eulotella.) var. phceogramma, Anc.

primeana, Crosse. Okinawa. Luhuana, Sow.*
(Plectotropis.) Largillierti, Phil. Kinmagiri.

Mackensii, A. Ad. & Eve.* = immeiculata, Rve.

Okinawa. submandarina, Pils.

Osbechei, Phil. Okinawa. mercatoria, Gray. Kinmagiri;

elegantissima, Pfr. Naha ; Okinawa.
= pretiosa, Alb. Yaeyamensis, Pils. Yaeyama

F/itzei, Bttgr. Okinawa. (= Okinawa).

MADJICOSIMA

(Meioko-shima or Nambu Suoto Group).

Eulota. Cathcartce, Rve. Ty-pin-san.

(Plectotropis.) (JEgista.)

Mackensii, A. Ad. & Eve.* rerun's, live.*

Typin-san (= Miyako). oculus, Pfr. Ty-pin-san.

elegantissima, Pfr. Ty-pin-san. = Typinsanei, Ad. & Rve.

BOXIN ISLANDS.

(Ogasawara.)

Ariophanta. Eulota.

Pallasiana, Pfr. (Mandarina, Pils.)

mandarina, Gray.
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Monde . . . sur ... La Bonite. Zoology. Tom. ii.

1852.—Reeve, L. A. : Conch. Icon., pi. lxxx, fig. 424. {Helix
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EXPLANATION OF PLATE II.

Figs. 1-3. Ganesella papilliformis, Kob.
4-7. Eulota Hirasei, n.sp. ( x 2.)

8-10. ,, Awajiensis, n.sp.

11-13. ,, trochula, A. Ad.
14. ,, Largillierti, Phil.

15-17. ,, elegantissima, Pfr.

18-20. ,, Blakeana, Newc.
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METOSTEACON, A NEW SLUG -LIKE GENUS OF DAET-BEARING
EEL It'll). E.

l!\ II 1 m;\ A. PlLSBRY.

Read 10/// November, 18'J'J..

PLATE 111.

Recent studies on American Land-snails show that the helicine group

Bologona Euadenia ' is richer in genera and more widely vaiied in

structure than could have been suspected at the lime il was Hounded

in IS 1.),"..

In the genus Metostracon, now to he described, we at Length have

a slug dorived from the true ' Helix* stock; and while the external

form is remoulded to conform to the slug-like appearance, and the

shell is uncoiled and completely buried, yet the soft parts unmis-

takably indicate its helicine antecedents.

It might be thought that a genus of slugs in the ETelicidue is no

novelty, for Fischer 8 places several slug-like genera in that family.

When, however, we subtract from Fischer's heterogeneous group the

genera of Aulacopod Pulmonates (Endodonticke, Arionidce, etc.), which,

of course, have nothing to do with the Helices, we find nol a single

slug- like genus remains.

With the new genus Metostracon, it is proposed to associate the less

modified Xanthonyx, 3 which has been anatomically examined by Strebel

and Pfoffer( A'. Cordovanus), and by myself ( A'. Salleanus). Since there*

is no known genus bearing so close a relationship to Metostracon as

XanthonyJC, 1 shall here describe the latter by way of comparison

w ith my new genus.4

Anatomy ok Metostracon.

External Features (PL III, Fig. 1).—Slug, with the submedian
mantle somewhat elevated, or humped, the general form like

Hemphilh'a, but less elevated; sole undivided; lateral edges of foot

without trace of pedal grooves or fo.it margin; no distinct furrows

on the median line of back or tail, and no genital groove ; tail not

keeled above, simply pointed behind; reticulation of the surface

1 •• Ghiide to the Study ct' Eelices" : Manual of Conchology, ser. n, vol. i\, p. 175.
- Manuel de Conchyl., pp. 461 IT:!. Fischer's Helicidaa include representatives of

no less than seven well-characterized families, as follows: Ajionidse, with the

genera drion, Ariolimax, etc.; Endodontic!©, with Patula, Endodonta, etc.;

Zouitidce, T . Pseudohyalina; Erocoptidse, Berendtia; Achatinidse,

Rhodes; Bulimulida), ' JPachyotis ' ; and Helicidte, Helix, etc.
3 I formerly considered Xanth »yx to be a synonym of Binneya: cf. Pilshry &

Vunatta, b'roc. Acad. .Nat. Sci. Philad., LS9S, p. 229. This view was completely

eiToneous.
i In explanation of certain points left in uncertainty or ignored in the following

accouut, it should be said that 1 have hut two specimens of Metostracon, one
o\ which it was thought best to preserve uncut, and only a single example of

Xanthonyx.
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irregular, the larger polygonal meshes subdivided by a superficial

network. The mantle is large, free for only a short distance in front,

the lateral edges barely free, posterior margin considerably

hanging, h completely encloses the shell. The breathing pore is

Behind the middle of the right margin of the mantle ; the genital

aperture close behind the right tentacle.

Shixl (PI. Ill, Figs. 5, 6) not -pirn], thin, shaped like that of

Ai'iy-i'i, auct. (= Tethys, Linn., loth ed., and Pilsbry); oblong

somewhat convex, posterior margin obliquely truncated; apex slightly

incurved, forming a very small beak-cavity ; exterior s

with a thin, straw- tinted cuticle, sculptured with lino, deep, and
ii ; gular g] owth-wrinkles.

Ikteenal A.wiomv.— Body-cavity ting the tail for a short

distance [indicated by a dotted line in PI. 111. Fig. 1, ; the stomach and

beginning of the intestine '•/
/; and the main mass of the genitalia,

lying in the cavity of the foot ; the other folds of the intestine, the

tis, and the pallial organs lying in the cavity of the mantle
or • hump.'

Jaw Tl. Ill, Fig. '> arched, with eight strong ribs, the ends smooth.

Radula with teeth of helicine form, the centrals having subobsolete

side cusps, and a small projection on the anterior edge of the basal

Laterals with the entocones suppressed. Marginals tricuspid,

the entocone and mesocone united I'l. ill. Fig. 10).

Intestinal tract.— Buccal mass short and - Salivary

glands raggedlj s Crop and stomach not sep

forming a. long, wide passage which lie9 ventrally in the body-cavity;

second fold of the gut passing forward and upward, penetrating the

Ever; third fold lying imbedded in tl e of the liver;

fourth fold transverse to the body, becoming free from the liver near

it- termination.
/.'-/•' (I'l. nr, Fig. 4, L.) short and compact, crowded into the

dorsal cavity against the kidney.

Genitalia.—Atrium extremely short. Peru'- lone, longitudinally

many ridged inside, with an encircling swelling at its termination,

where there i- a fleshy partition or valve [scarcely a papilla) within;

epiphallus as wide as the penis, short, bearing the retractor muscle;
flag< Hum rapidly tapering and shorter than the epiphallus ; vas-

deferens slender, free. The dart-sac i- inserted on the atrium, is

ovate, v«-ry large in proportion to the other organs, and bears near its

distal end two large, distorted, club-shaped mucous glands. These
glands show branching white vein- and are thin-walled distallj

each one contain- a stout, fleshy terminal papilla. The walls of the

thick and of the usual muscular tissue, but in the single

specimen dissected there was no dart in the lumen. A few muscle

connect the apex of the dart-sac with the lower end of the

uterus, exactly as in the genus Cepolis. In fact, the whole dart

apparatus is strikingly like that of Cepolis} J b< gina is long, over

1 Cf. Man. Conch., ser. n, vol. ix, pi. lii, figs. 12, 14, and 10.
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half the length of the penis ; spermatheca oval, with a long duct.

The free oviduct is shorter than the vagina ; the uterus and albumen
gland are without peculiar features. The ovisperru duct penetrates

the cavity of the mantle. The ovotestis consists of numerous short,

stout caeca, situated at the posterior edge of the liver within the dorsal

cavity (see PL III, Fig. 4, o.t.).

Free muscles.—The retractor of the penis is inserted upon the

diaphragm (PI. Ill, Fig. 8, p.r.). The columellar muscle is very
short (PI. Ill, Figs. 2, 4, col.), and inserted upon the columella of the

shell close to the apex, or upon the mantle lining this part of the

ventral surface of the shell. Pefore emerging from the mantle-
cavity it splits into two equal branches (PI. Ill, Fig. 4, viewed from
below). The right branch is simple for half its length, then dividing

into ocular, tentacular, and labial (?) branches. The left retractor

splits far nearer the insertion, the buccal retractor branching off

;

and much further forward it again divides into ocular and tentacular

retractors. There are no caudal or pedal retractors.

Lung rather small, with a spongy reticulation near the respiratory

orifice, elsewhere appearing smooth.

Kidney placed against the liver, on the right side and partially

above it. (See PI. Ill, Fig. 2, k, kidney seen from below, the liver

removed; and Fig. 3, kidney from above, the attached face shaded.)

The ureter was not seen, but probably follows G4
.

Heart (PI. Ill, Figs. 2, 3) surrounded on the sides and below by
the kidney, but the pericardium is visible above (Fig. 3).

Distribution.—Mexico (State of Michoacan).

Compared with Xanthonyx, Metostracon shows numerous similarities,

but it is decidedly more slug like. The shell has almost entirely

lost the spiral form, and is completely buried in the mantle. The
genitalia, while of the same general type, differ in details, the mucous
glands in Metostracon being sac like and inserted directly upon the

dart-sac, as in Cepolis, while in Xanthonyx the glands are oblong,

with slender ducts, which are inserted at the junction of the dart-sac

with the vagina, as in Micrarionta, a subgenus of Epiphragmophora.

The relative positions of the liver, kidney, and heart are also very

different in the two genera : in Metostracon the heart being between
two lobes of the kidney, and above the liver, while in Xanthonijx the

heart lies to the left of the kidney, and the liver does not extend

beneath it.

These differences render it certain that Xanthonyx is in no sense

an earlier stage in the phylogcnetic history of Metostracon. The two
genera are shown by their anatomy to have descended from belogonous

helices, but in rearranging their organs in the more limited space of

the diminishing mantle -cavity, each has solved the problem in its own
way. It is therefore likely that the divergence between the two genera

began at latest almost as soon as the reduction of the mantle -cavity

and shell commenced. They may have had a common hclicoid ancestor,

or, if not, it is obvious that their respective helicoid progenitors were

very closely allied.
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Metostracon mima, n.sp. PI. Ill, Figs. 1-11.

Slug (as contracted in formaldehyde) about 40 mm. long, the sole

about 6 mm. wide in the middle, mantle 20 mm. long, shell 13-3 mm.
long. General colour smoky-grey, paler anteriorly, sparsely blotched

with black, and with an irregular black dorsal stripe ; mantle grey,

mottled and clouded with black ; sole smoky slate coloured. (See

PI. Ill, Figs. 1, 6, specimen from Uruapam.)
Another specimen, the type (PI. Ill, Figs. 2-5, 7-11), from

Morelia, is about 30 mm. long, sole 6 mm. wide in the middle,

mantle 16 mm., shell ovate, 11 mm. long Sole smoky - brown,
colouring otherwise as described above.

Shell ovate or oblong, slightly convex, straw-coloured and sharply

wrinkled in harmony with growth-lines, becoming smooth and white
at the rather clumsy apex, across which an adnate calcareous layer

is reflexed, somewhat as in Aplysia (auct. non Pilsbry). Interior

white and lustreless ; the columella represented by a small raised

ledge across the very small apical cavity.

Length 13*3, breadth 7-8, convexity 1-3 mm. (Uruapam).

,, 11, ,, 7"7, ,,
1-5 mm. (Morelia).

Hah.—Morelia, State of Michoacan, Mexico (type locality), and
tJruapam, in the same State. Collected by Mr. S. IN. Ehoads.

The two specimens differ somewhat in the shape of the shell, but
I do not think this indicative of specific distinction. The larger one,

from Uruapam, has the penis exserted. It has not been dissected.

Anatomy of Xantuonyx. PI. Ill, Figs. 12-15.

External Features.— Snail vitrinoid, with submedian mantle and
spiral semi- globular shell, and long, slender tail, with a more or less

pronounced terminal horn. Sole undivided. Lateral margins of foot

without pedal grooves, or foot-margin. Surface irregularly reticulate.

Mantle with a divided body-lobe on the right side, and very shortly

reflexed at the margins over the shell (or with well-developed shell-

lobes, according to Stiebel and Pfeffer). Genital aperture near the

right tentacle.

Shell largely exposed, spiral, etc.

Internal Anatomy.—Jaw flatly ribbed.

Radula helicine.

Genitalia.—Atrium very short. Penis short, swollen, its lumen
containing a large papilla at the apex ; the short epiphallus somewhat
narrower, continued beyond the vas-deferens in a stout flagcllum.

lietractor of the penis inserted on the epiphallus at its junction with
the penis. The small dart-sac is inserted on the atrium, and is adnate

to the vagina towards the base. Where it joins the vagina, on each

side, the slender ducts of two large, oblong mucous glands are

inserted. The vagina is short and wide. The spermatheca small

and ovate, on an extremely long duct. The ovotestis consists of

several groups of short caeca, imbedded in the liver, in the apical

whurls of the shell.
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Free muscles.—The retractor of the penis is long and inserted in the

floor of the pulmonary cavity. The two tentacular retractors seem
to be inserted independently on the columella, as in Epiphragmophora.
Both divide about midway into ocular and tentacular branches.

Strebel found no buccal retractor, but a very slender one, joining the

left retractor band, seemed to be present in the specimen I examined,
though it was broken, and I am not positive that I correctly joined

the loose ends (PL III, Fig. 15).

The lung (Fig. 13) is short, with spongy reticulation, chiefly near

the breathing pore, adjacent to the commencement of the pulmonary
vein. Heart on the left side of the kidney, which is excavated to

accommodate it. Kidney large and squarish. I did not find the

ureter.

Of former accounts of the anatomy of Xanthonyx, it may be said

that Fischer's preparation of the genitalia was mutilated, and part of

the structures wrongly interpreted. The specimen was probably

preserved in alcohol after old-time methods. Strebel and Pfeffer 1

have given a very good account of the genus. They figure and
describe large shell-lobes to the mantle, but these are almost obsolete

in my specimen. The ducts of the mucous glands are longer in their

figure than in my preparation, and the dart-sac (which they do not

recognize as such) is smaller. The exterior is dark-coloured, while

my specimen is nearly white. These differences are probably specific,

Strebel and Pfeffer having dissected X. Cordovanus, while my specimen
seems referable to X. Salhanus.

The relationship between Xanthonyx and Metostracon has already

been alluded to. One of the most striking features of Xanthonyx is

the removal of the ducts of the mucous glands from their typical

position upon the dart-sac to an intermediate station between the sac

and the vagina, the insertions being directly at the junction of these

organs. No similar case is known in the Asiatic Belogona Euadenia,

but in America we find the same arrangement in Micrarionta, and in

Lysinoe the tendency has gone further, and the mucous glands are

wholly removed from the dart-sac and inserted upon the vagina.

This is a process quite parallel to what has taken place in the

Belogona Siphonadenia of Europe.

Whether Xanthonyx will prove to have a relative in Cryptostracon

remains doubtful ; but the latter genus may well be a more advanced
member of the same phylum. It may therefore be well to recall our

scant knowledge of the group.

CEYPTosTKACoisr, "W. G. Binney.

Annals of the New York Academy of Sciences, i, p. 258.

This genus is completely slug-like, with rather small mantle and,

according to Binney, completely enclosed shell. The breathing orifice

is slightly in advance of the middle of the right margin of the mantle
;

1 " Beitrag zur Kenutniss Mexikanischer Laud- unci Siisswasser- Couchvlieu,"
licit i'v, p. 26, pi. x, f. 7.
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the jaw is solid and arcuate with a few stout ribs, and the dentition

as in the Helices. There are no pedal furrows. The shell is strongly

depressed, with 1\ whorls, the apical one not differentiated by special

sculpture ; it is open below, the columella appearing as a mere raised

lamina along the sutures. It thus resembles some of the rounded

species of Haliotis, such as H. ovina, in form. It is very fragile, and

covered with a yellowish cuticle. Gabb's type-specimens, which are

the only ones known, have been dried, though preserved in alcohol.

They show the shell externally. Perhaps the mantle was not actually

closed over the shell, and is retracted. The internal anatomy is

unknown ; but I am somewhat disposed to think that it will be

found to agree in the main with Xanthonyx, or possibly Metostracon.

The extreme similarity of the shell to that of Peltella (Brazil) and

Gceotis (Porto Rico), both of which are bulimuline, render a decision

on the systematic position of Cryptodracon impossible, until at least

the genitalia have been examined.

General Affinities of Metostracon and Xanthonyx.

At first sight one is inclined to refer these genera to the Arionida?,

the external form recalling Binneya and Hemphillia. Closer inspection

shows that the resemblance is most superficial. The present genera

have no pedal grooves ; the folds of the alimentary canal are wholly

differently disposed ; the buccal retractor is united with the left ocular

band in Metostracon, but not so in Arionida?. The pallial organs differ

widely. The genitalia are wholly diverse, Metostracon and Xanthonyx
having an epiphallus and flagellum on the penis, and a dart-sac with

two well-developed mucous glands, while the penis in Arionida? never

has a flagellum, and a dart-sac and mucous glands are never developed.

The Liinacidce and Philoniycidoe and the slug-like elasinognathous

genera Omalonyx and Neohyalimax are so obviously different from

Metostracon and Xanthonyx that no special comparison is necessary.

There remains only one family of American Yasopulmonata known to

have slugdike members, the Bulimulidae. The genera Amphibulima,

Pellicula, Gd'otis, and Peltella are more or less slug-shaped, but the

jaw and dentition in these groups are cleai'ly bulimuline, and the

genitalia, so far as known, are perfectly simple, as in Bulimulus and
Drymmis.
No known group of slugs, or semi-slugs, will therefore receive

Xanthonyx and Metostracon ; but among the Helicida? we find that the

Belogona Euadenia, or Asiatic-Amei'ican group of clart-bearers, agrees

in all important characters. The Californian genus Epiphraymophora
and the Antillean Cepolis arc apparently the nearest allies of Meto-

stracon and Xanthonyx. The details of the genitalia are practically

identical. The free muscles are nearly the same. The external

characters of the foot, the jaw and dentition, the respective positions

of the gonad and liver, are all in agreement. The only features in

which Metostracon and Xanthonyx differ materially from the American
Belogona are those directly correlated with the degeneration of the

shell. The shell is reduced, the mantle modified in form, the kidney
and lung greatly shortened, and the position of the heart changed.
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In the muscular system, the foot retractors are absent from the ocular

bands, and there is no tail retractor.

While these numerous differences are all consequent upon the

reduction of the shell, and would inevitably follow such reduction,

one is somewhat inclined to group the genera Xanthonyx, Cryptostracon,

and Metostracon together as a subfamily. This course would, however,

be premature, as it is by no means certain that the three genera

originated from one and the same genus of normal Helicoid Belogona

;

the different way in which the displaced liver, kidney, heart, anil

ovotestis have been rearranged in their more confined space in the

several forms suggesting parallelism rather than a common phylogeny.

EXPLANATION OF PLATE III.

Metostracon mima.

Fig. 1. Outline of exterior, right side, specimen from Uruaparn. The peni^ is

exserted.

,, 2. Kidney, from below, the liver removed, its outline and that of the

concealed heart represented by dotted lines. Cf. Fig. 4.

,, 3. Kidney, from above, its attachment to roof of lung shaded ; heart visible

in the sinus between anterior and posterior lobes.

,, 4. Organs of visceral dome and free retractor muscles, from below.

,, 5. Shell of type-specimen, from Morelia, Mexico ; upper surface.

,, 6. Shell of specimen from Uniapam ; ventral surface.

,, 7. Apical end of same, much enlarged, showing columellar ledge across the

spire-cavity.

,, 8. Genitalia of type-specimen.

,, 9. Jaw of type-specimen.

,, 10. Median, adjacent lateral, and a marginal tooth of type-specimen.

, , 11. Digestive tract, from above. (Diagrammatic.)

Xanthonyx Salleanus.

,, 12. Animal from right side, An alcoholic specimen (collected at Texolo,

State of Veracruz, Mexico, by S. N. Khoads).

,, 13. Pallial region'.

,, 14. Genitalia.

,, 15. Free retractor muscles. The restoration of the pharyngeal retractor is

hypothetical, and the complete separation of the posterior ends of the

tentacular retractors is uncertain.

a.gl. Albumen gland. l.t.r. Left tentacular retractor.

col. Columellar muscle. m.gl. Mucous glands.

d.s. Dart-sac. o.t. Ovotestis.

cpi. Epiphallus. p. Penis.

//. Flarjellum. p.r. Retractor of the penis.

G 1
, G-, } Successive folds of the in- ph. Pharynx.

G 3
, G K

. ) testiual tract. pJi.r. Pharyngeal retractor.

h. Ileart. r.o. Right ocular tentacle.

Jul. Hermaphrodite duet. r.t.r. Eight tentacular retractor.

/,-. Kidney. sp. Spermatheca.

L. Liver. vag. Vagina.

l.o. Left ocular tentacle.
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ON THE ANATOMY OF HEMIPLEGIA FLO WERT, E. A. Smith, FROM
PERAK, MALAY PENINSULA; WITH NOTES ON SOME OTHER
EASTERN GENERA.

By Lieut. -Col. H. II. Godwin-Austen, F.R.S., etc.

Head 8th December, 1899.

PLATE IV.

Hemiplegia Floweki, Smith.

Early in the present year I received from Mr. Stanley Flower

a spirit specimen of this fine species, labelled Larut, Perak. About
the same time some shells had been presented to the British Museum
(Natural History), and were shown to me by Mr. E. A. Smith, who
described the species before this Society in March. In February

I began an investigation of its anatomy, but could not complete

the drawings in time for Mr. Smith's paper. These I am now able

to submit.

External Features. — The living animal is apparently black, or

grey-black, and, judging from the wrinkled condition of its edge in

the spirit specimen, the foot probably spreads out thin and flat when
the animal is in motion, as seen, to name a striking instance, in the

large JEucochlias ochthoplax, Bens., the foot of which is often extended

till it forms a thin oval disc, giving great holding power. The
peripodial fringe is very marked, streaked with pale lines on the

black ground ; the parallel grooves so distinctive in many genera of

the Zonitidae are not apparent.

The sole of the foot is not divided ; the whole surface is wrinkled

by contraction. This in life would probably be quite smooth, while

the mucous gland (PI. IV, Fig. 1) would apparently be broad and

open, without any very marked overhanging lobe. The mucous
gland does not extend to the sole of the foot. There is a right

shelblobe (Figs. 2 and 5), situated at a short distance below the

upper inner angle of the aperture ; also a well-developed left

shell lobe (Fig. 3), tongue-shaped, and given off from the narrow
peristomatic edge. The left neck-lobe is divided into two very

distinct and widely separated portions (Fig. 3). At the lower angle

of the aperture (Fig. 4), and corresponding with the dark band of

colour round the umbilical region, there occurs an expansion of the

shell-lobe, which we may term the ' umbilical, or columellar lobe,'

and the breadth of this is indicated by one or more shallow grooves

on the surface of the shell itself. There is also (as noted by
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Mr. Smith) a single, shallow, but well-marked groove following the

suture about 6 mm. from it. This is also indicated on the edge of

the shell-lobe by slight notching or folding (Fig. 2). The inside

surface of the mantle zone resting against the umbilical margin was,

I noticed, of a red-brown colour, corresponding to the coloration of

the shell within the umbilicus. But it seems to me more likely

that this was a stain extracted by the alcohol from the shell after

death, rather than the remnant, in this part of the animal, of the

colouring matter which produces the band.

The shell-muscle is strengthened by a peculiar, flattened, disc-like

expansion (s.m., Figs. 7-9), which I have not observed before in any

other species. Close to this, internally, are situated the attachments

of the retractor muscles of the buccal mass, amatorial organ, etc.

Internal Anatomy.—The salivary glands are disposed in two thin,

flat masses, connected with each other and covering the stomach.

The buccal maw is short and flat on the basal side. The jaw (Fig. 10)

has a large central projection.

The radula (Fig. 1 1 ) has the formulas

—

83 : 18 : 1 : 18 : 83

101 : 1 : 101

The central tooth and 18 admedian teeth are straight- sided ; the next

34 lateral teeth—that is, up to the 52nd—arc aculeate ; the 31 uncini

are bicuspid.

Genitalia (Fig. 6).—The amatorial organ, which is proportionately

of great length (75 mm.), tapers to the retractor muscle. The
spcrmatheca is long, broad at its base, gradually dwindling to

a well-defined connective muscle attached to the oviduct. The
male organ (Fig. 6a), which tapers from the generative aperture

backward, is bent on itself, the two portions being attached about

midway by muscular tissue (»?.). It then leads up to the short kalk

sac (/:.), and the vas-defcrens (v. d.) enters it at the side. Above the

bend a caecum is given off, which presents one single coil, and to

the rounded apex of this the retractor muscle is attached (Fig. 6a).

"VVe have here some interesting details illustrative of the variation met
with in these animals, and serving to distinguish this species from

other large forms. Compared with the type species of Hemiplecta,

the male organ is similar, save that in II. Humphreysiana there

is no ca3cum, whereas in this Perak species a cascum, approaching

in form that of Maerochlamys, is present. The spermatheca of

Hemiplecta Humphreysiana is rather short, and pear-shaped, not long,

and narrowing to an attachment muscle. There is some difference

in the relative position of the right shell-lobe in the two species :

in the Perak form it is given off at a lower point on the mantle
zone, and this is also the case in some other species. The radula

is of the same type in both, and if the admedians be added to the

curved aculeate laterals the number is identical, viz. 70 : 1 : 70,

the difference in the total number being made up in the outermost

bicuspid teeth. The jaw of the Perak snail has a much larger central

projection. These differences do not outweigh the similarity of the
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raclula, and shell and dorsal lobes, and I therefore leave it, where
Mr. E. A. Smith placed it, in Hemiplecta.

I' Hemiplecta neptuna, Pfr.

Specimens of another large land- shell, taken in Siam, exact locality

not stated, have lately been received from Mr. Daly. These, thanks

to our President, I have examined : with one exception they were not

in the best state of preservation. They had been identified as

H. distincta, Pfr., but I now believe, for reasons given below, that

they are H neptuna, Pfr.

External Features.—No right shelldobe is present, but there is an
indication of a small left shell-lobe (Fig. 12) just above the division

of the left dorsal lobe into the usual anterior and posterior parts :

it is represented by a slight widening and turning back of the edge

for 3 mm. The left dorsal lobes are very narrow for the large size

of the shell. At about 12 mm. from the respiratory orifice is the

division between these dorsal lobes, 2 mm. wide ; the posterior

portion commences and continues as a distinct narrow lobe for

1 9 mm. The foot, which appears to have been of a ruddy ochre

tint, is streaked and blotched sparingly in one specimen with dark
grey ; in the others it was plain. The peripodial margin is nearly

3 mm. in width, but the two parallel grooves above it are not

conspicuous. The central area of the foot is not defined. The segment-

like cross -lines of the peripodium can be followed beneath the edge
of the foot, and at a short distance disappear. The mucous pore is

broad, triangular in shape, similar to that of Haughtonia conferta, Pfr.

Internal Anatomy.— Genitalia (Fig. 13).—The amatorial organ is

very long, about 45 mm., with a diameter of 4 mm. To its posterior,

rounded end is attached a long retractor muscle, unusually broad
in one specimen. The male organ (Fig. 13«) agrees in general

with that of Hemiplecta Humphreysiana and H. Floiveri, the kalk-

sac being small as in those species ; it varies, however, in the portion

near the attachment of the retractor muscle. Where the penis bends
on itself, a broad muscle lies along the edge, then follow a sharp

bend and a short blunt coecuin-like process, from which a long-

thin muscle extends : the latter is always present ; but the broad
muscle here seems additional. The spermatheca is attached at its

usually free end by well-developed muscles to the base of the

oviduct; it is short, oval, rather transparent, on a thick, short stem.

There is a large globose swelling on the free oviduct, and as it

came into view during dissection among the genitalia and other

organs of the body it was very conspicuous by its yellow colour.

I have suggested that a similar enlargement present in some other

genera in this position may be an ovitheca. Its precise function has

yet to be discovered, but this may possibly be gleaned by studying
sections.

Radula (Fig. 14).—The central tooth is long and narrow; the
admedian teeth are plain, straight-sided, and there are more than

vol. iv.

—

march, 1900. 3
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sixty long, curved, aculeate laterals ; next follows a numerous bicuspid

series, in the outermost of which the cusps are even in length, the

uncini are very minute. There are 148 rows of teeth, arranged thus:

204 : 2 : 14 : 1 : 14 : 2 : 204

220 : 1 : 220

The shell is very globosely subturbinate, with the side of the spire

convex ; a pale band borders the periphery above ; the umbilicus is

4 mm. wide, and the columellar margin is obliquely curved to the

lower margin of the aperture. Size of the largest specimen 63-25 mm.
This fonn agrees well with H neptuna, Pfr., obtained by Monsieur

Mouhot in Siam, described in P.Z.S., 1861, p. 190, and figured in

the Novit. Conch., pi. xlviii, figs. 1 and 2, the open umbilicus being

well shown.
Helix distincta, Pfr., is described in the Zeitschr. f. Malak, 1850,

p. 69, its habitat being the Moluccas. The shell is figured in

Chemn., 2nd ed., Helix, No. 863, pi. cxxxiv, figs. 1 and 2 ; from this

it is seen that the outline is not that of the Siam species, while the

umbilicus is very considerably smaller. The figure in the Conch.

Icon. (pi. lxxxvi, fig. 465) does not settle the size of the umbilicus,

only a frontal view of the shell being given ; the columellar margin

is represented as rather straight, and the habitat is said to be

unknown.
Professor von Martens, in his list of Siamese land mollusca in "Die

Preuss. Exped. Ost-Asien," p. 69, records Nomina distincta as one
{

of the largest and most abundant shells in Siam, and figures the

animal, pi. vi, fig. 8. He says : (1) the shell is narrowly umbilicated

;

(2) depressedly turbinate; (3) its size is 54mm. in major diameter;

(4) the jaw is plain and without a central projection. In all these

points there is disagreement with the species sent home by Mr. Daly.

On looking up H. distincta in the Natural History Museum, on one

tablet are two shells under this name ; one is marked with a cross in

pencil, and on the back is written, " H. pluto, Pfr., Lao Mountains,

Cambodja, figured in Novitates, pi. lv, figs. 8, 9." The other is

marked with two crosses, and the coiTesponding note reads:—" var.

neptuna, young." Mr. Daly's shell agrees best with this specimen.

Professor Semper, in his " Reisen im Archipel der Philippinen,"

Bd. iii, p. 63, pi. vi, fig. 27, under Xesta distincta, mentions having
obtained two shells from Zamboanga, in Mindanao. He, however,
described the animal, and figured the jaw and radula of a young
specimen from Saigon, Cochin China, which is over 500 miles from
Siam. The jaw has no central projection ; the central tooth and
admedians are tricuspid, the laterals bicuspid, with 160 to 180 teeth

on each side of the radula. This description does not answer for

the jaw, the form of the teeth, or the dental formula of the Siam
species, which I identify as Hemiplecta neptuna.
The question arises, does the anatomy of the species which Semper

identified as Xesta distincta from Saigon correspond with that of the
species in the typical locality Mindanao, and again, will this anatomical
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detail be identical with that of the Siam species known, and under-

|

stood by conchologists as Uemiplecta distincta. This should be cleared

L up, and the exact area of distribution settled.

I must also mention I have in my collection the animal of another

[ allied form, given me by Dr. Hungerford as H. distincta : he retained

- the shell. It came from the Botanical Gardens at Saigon, Cochin

China. I have dissected this specimen. There is no sign of a left

' shell-lobe as in IT. neptuna, described above. In the generative organs

* the male organ has a small, short, blunt coecuru and a short kalk-sac.

. The radula differs considerably both from that described by Semper,

; and from that of the Siam species. Thus, the central tooth and
admedians are straight-sided, as also are nineteen of the laterals

;

at the 35th tooth a minute notch is seen on the outside edge just

below the point, and this becomes more developed at about the

50th tooth. The notch gradually rises, so that at the 100th the teeth

are evenly bicuspid and continue thus to the minute marginal uncini.

The formula is

:

190 : 15 : 1 : 15 : 190

Thejaw has a small, but distinct, central projection.

I
The anatomy of the Siam. species now described is nearer to

1 Uemiplecta than to Xesta, and I place it in the former, and for

comparison I would call attention to that of Xesta citrina, from
Amboina, and X. glutinosa (Proc. Zool. Soc, 1891, pi. v, figs. 6-6&),

from Borneo, the shells of which are also very distinct from those

with which I am dealing. It is not identical in all respects with
the type of the genus (IT. Humphreysiana), but there are many more
of the larger shells from India, Burinah, and Siam to be examined,
and perhaps other species will ultimately be found intermediate

. between them. Xesta and Uemiplecta are very closely allied in
; their anatomy. Among the large forms, Rhysota is very distinct,

as represented by R. ovum, of which I reproduce Semper' s figure

(PL IV, Fig. 1) to show the important differences.

EXPLANATION OF PLATE IV.

Uemiplecta Floweri, E. A. Smith.

Fig. 1. Mucous gland, x 2-25.

,, 2. Portion of mantle zone near respiratory aperture, showing right shell-lohe.

x 2-25.

3. Portion of mantle zone, showing left shell-lobe and dorsal lobes, x 2 - 25.

4. ,, ,, ,, showing columellar margin lobe, x 2*25.

5. ,, ,, ,, showing the position of the right shell-lobe on
the parietal margin, x 2 '25.

6. Genitalia. Natural size.

6a. Male organ, x 2-25.

7. General view, showing position of shell-muscle and mantle zone, etc.

8. ,, ,, portion of same, x 1*25.

9. ,, ,, showing position of some of the retractor muscles, x 1-25.

10. Jaw. x 45.
11. Kadula : a, median teeth ; b, inner laterals ; c, middle laterals ; d, outer-

most laterals, x 98.
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Semiplectet neptuna, l'i'r.

Fig. 12. Portion of mantle zone.

„ L3. Genitalia, x 1*4.

,, 13#. Male organ, view of other side, x 1-4.

,, 14. Jaw, x 43, ami central teeth of the radula, x 184. a, 37th to 40th,

b, 109th to 111th, c, 128th to 130th, and d, the nine outermost

lateral teeth.

ant.
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NOTE ON THE ANATOMY OF ZONITES ROLLEI, Kobelt.

By Walter E. Colxdtge, F.Z.S., etc.,

Mason University College, Birmingham.

Mead 8th December, 1899.

Lx a collection of Land Mollusca which the Council of the Birmingham
Natural History and Philosophical Society have recently placed in my
hands for investigation, there are two or three examples of Zonites

Wottei, Kob., from the Island of Meis, Asia Minor. Since no part of

the anatomy of this species has yet been described, tin- following note

may be of interest, and may possibly help to more definitely locate the

spi cies.

Viewed externally, the generative orifice is seen to be situated on
the right side of the body about 9*5 mni. posterior to the right upper
tentacle (Fig. I, g.o.). This leads into a small vestibule, which, looked

at with the animal's bead towards the observer, is seen to have a small

IV

Zonites Rollei, Kobelt.

Fig. I.—Outline of anterior portion of the right side, showing position of the

generative orifice, g.o.

Fig. II.—Terminal ducts of the generative organs. vg. vagina, v. vestibule,

v.d. vas-deferens. r.d. rei eptacnlar duct, r.s. receptacular seminis, f.ov.

free oviduct, op. oviduct, pr. prostate, p. penis, Jl. flagellum, r.m. retractor

muscle.

Fig. III.—View of the internal wall of the penis.

Fig. IV.—Spine from internal wall of the penis, enlarged.

opening on each side of the cavity. That on the right side leads into

a wide tube, the vagina. Externally the vagina appears much larger

than the lumen ; the outer side of its walls has a glandular appearance
and seems to be densely folded (Fig. II, vg.).

The receptaculum seminis in life is closely attached to the common
duct, and completely hides the prostatic portion. The receptacular
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duct opens into the vagina on its dorsal side. It is a long, narrow

duct, and expands into a wide sac, the receptaculum seminis, which

distally terminates as a long, blind tube (Fig. II, r.cl. and r.s.). The
free oviduct is folded upon itself ; distally it opens into the oviducal

portion of the common duct, and proximally into the distal end of the

vagina. The common duct is richly saculated and almost straight.

The opening on the left side of the vestibule leads into the penis,

a large, oval-shaped, thick-walled sac. The internal structure of this

organ is interesting. The walls are thrown into a series of ill-defined

plications, and along these, arranged at varying distances, are a series

of minute spines, with their sharp-pointed, free ends directed towards

the opening at the proximal end. They attain their greatest dimensions

at about the middle of the sac, becoming almost invisible to the naked
eye at the extreme proximal and distal portions (Fig. III). Examined
under a low power of the microscope, each spine is seen to consist of

a sharp chitinous body imbedded at one end in a muscular cushion

(Fig. IV). At the di.-tal end of this sac is a small penis papilla and
the opening of the vas-deferens.

The penis has a small flagellum at its distal end (Fig. II, fl.).

The retractor muscle is inserted in the wall of the ventral side.

That portion of the vas-deferens immediately following the penis is

a fairly wide tube, and is folded upon itself in the form of a figure 8

(Fig. II) ; it soon, however, becomes smaller, lies close to the dorsal

wall of the penis and vagina, and, passing beneath the receptacular

duct and above the free oviduct, enters the prostatic portion of the

common duct.
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ON SOME RECENT CONCHOLOGICAL DISCOVERIES IN VICTORIA,
AUSTRALIA.

By Mrs. Agnes F. Kenton.

Read 8th December, 1899.

Several interesting additions to the Molluscan fauna of Victoria have

lately been obtained by me, consisting of species previously only

known from neighbouring colonies or hitherto simply recorded vaguely

from "New Holland."

These specimens have been obtained from the vicinity of San Reino,

Wcstport Bay, and are as follows :

—

1. Murex planiliratus, Reeve. Two specimens, one in beautiful

condition, one somewhat water-worn.

2. Murex trifokmis, Reeve. The specimens have the spiral ' hooks '

less well developed, or pronounced, than in the typical specimens of

31. acantltopterus, Lam., of which this form may prove to be a variety,

but they are more delicate in character than those of the typical

31. triformis. Mr. Sowerby, however, states that Reeve was right in

specifically distinguishing the present species from 31 acanthopterus,

the shell being of a coarser character, and the upper and lower

contractions of the fringed varices being much less prominent.

3. Murex octogonus, Quoy & Gaimard. One very tine specimen,

showing that Mr. Brazier erred in considering 31. octogonus to be

identical with 31. umbilicatus, Ten. - Woods. The sculpture of

31. octogonus is much finer, the varices are not so coarse, and continue

round the angles to the sutures, while the umbilicus is scarcely

perceptible. The canal of 31 octogonus is much longer, the shell is

more fusiform, and turreted, and has half a whorl more, the ribs are

not so prominent, and above each suture it has a narrow band of

a lighter colour. Finally, in 31. umbilicatus there is a clear row of

prickly spines, encircling the base, and quite separated from the varices.

This species has previously been recorded from Moreton Bay, Queens-
land ; St. Vincent's Gulf, South Australia ; Torres Straits ; Boss
Strait, Tasmania ; Bay of Islands, New Zealand

; (?) Pacasmayo, Peru.

4. Murex Angasi. Several specimens have been dredged at San
Bemo. Two were identified by Mr. Brazier as 31. bipunctatus, Sby.,

but since the purplish-brown spots so characteristic of that species

are wanting, I do not consider them to be 31. bipunctatus. They may
represent 31. Cordismei, Watson (Voy. Challenger).

5. Murex Penchinati, Crosse (= 31. Huttonice, Bryce-Wright). A
single immature specimen.

[Mrs. Kenyon having requested me to read this paper for her,

I take the opportunity of adding that a single specimen sent by her
for exhibition under the name of 31urex Petterdi, Sby., and as coming
from San Remo, appears to me to be inseparable from the Medi-
terranean 31. cr(status, Brocchi.—F. R. Sykes.]
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NOTE ON THE IDENTITY OF AMPULLARIA BROIIARBI, Granger,

WITH A. FOLITA, Desh.

By Edgar A. Smith, F.Z.S., etc.

Read Sth December, 1899.

The remarkable shell upon which this so-called species was founded

has recently been acquired by the British Museum (Natural History).

On examination and comparison with the known species of the genus

it is clearly seen to be merely an abnormal growth of A. pohta,

Deshayes. In his description x M. Granger observes that this unique

shell is not a monstrosity, because it does not present any trace of an

old fracture or accidental deformity.

Ampnlhtria Brohareli, Granger, = A. polita, Desh., monstr.

Curiously enough, however, he does not describe the upper whorls,

merely remarking that the apex is eroded. They are six in number,
of which the first three are normal. The first, second, and half the

third are much worn away, and deep purple-brown as in A. polita.

The last half of the third whorl is convex, of an olive tint, and

1 Le Naturaliste, 1892, p. 97, fig.
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smooth, and has the peculiar glossy surface which is so characteristic

of this species. It is at this point, the commencement of the fourth

volution, that the irregularity of growth commences, and is indicated

hy a deep erosion. What caused the sudden depression of the upper
part of the succeeding whorls is not evident, hut I am convinced that

it is abnormal. M. Granger points out that the upper part of the

operculum does not fit the aperture, a feature not shown in his figure.

Such being the case practically proves the abnormality of the shell,

for in this genus the operculum is invariably modelled to the form of

the aperture. The latter is precisely similar to that of A. polita, of

which A. pagoda, Morelet, 1
is a synonym. The interior is of the same

deep purple-brown tint, the columellar margin is reddish, within the

outer lip is a slight thickening, and the extreme margin is almost

black, all of which peculiarities are characteristic of A. polita. This
species occurs commonly in Camboja, 2 the country whence A. Brohardi
was obtained.

1 Series Conch., p. 291. Type in British Museum.
2 Vide Martens, Proc. Zool. Soc.j 1860, p. 12 ; Crosse & Fischer, Journ. de Conch.,

1876, p. 316; Mabille & Le Mesle, Journ. de Conch., 1866, p. 134; Morlet,
Journ. de Conch., 1889, p. 151, etc.
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DESCRIPTION OF
LEPTOPOMA (TROCHOLEPTOPOMA) MITCHELLS, n.sp.,

FROM BORNEO.

By Edgar A. Smith, F.Z.S., etc.

Read 8th December, 1899.

Leptopoma (Trocholeptopoma) Mitchells.

Testa anguste umbilicata, conica, tenuis, pellucido-albida, periostraco

tenuissirno opaco-albido, lineis pellucidis longitudinalibus irregularibus

interrupto, induta ; spira elate conica, ad apicem vix acuta ; aufractus

6 convexiusculi, liris spiralibus tenuissimis 6-7, striisque gracillimis

intercalatis ornati, lineis increnienti obliquis sculpti, ultinius ad

medium carinatus, carina antice fere evanida, infra leviter convexus,

concentrice striatus et subliratus, baud clescendens ; apertura magna,

subcircularis
;

peristoma tenue, albidum, margine externo conspicue

expanso, columellari renexo, crassiore. Alt. 14-5 mm. ; diam. niaj.

14 -

5, min. 10*5 mm.
Hal.—Sarawak, North Borneo.

V

Leptopoma Mitchellce, n.sp.

In form tbis species ratber closely resembles L. Bourguignati, Issel,
1

but it differs in the character of the periostracum and sculpture, the

fine spiral lirae being more numerous and the interstices finely spirally

striated. It is remarkable for tbe excessively thin, opaque-white

periostracum, which is interrupted by translucent lines radiating from

the suture. The spiral threads are not very distinct, and only a little

stronger in some specimens than the intervening striae. The peri-

pheral keel in some examples is also more acute than in others. The
operculum is thin, corneous, and consists of eight whorls. Named
in honour of Lady Mitchell, widow of the late Governor of the Straits

Settlements, through whose instrumentality the specimens were
obtained. The type and a second example have been presented to

the British Museum (Natural History) by Mr. J. H. Ponsonby.

1 Ann. Mus. Genova, vol. vi (1874), p. 428, pi. vi, figs. 7, 8.



43

NOTE ON STROMBUS BELUTSCHIENSIS, Melvill.

By Edgar A. Smith, F.Z.S., etc.

Bead l'2fh January, 1900.

A numerous suite of specimens of various ages of this recently

described species l having been presented to the British Museum by
Br. Jayakar, who collected them at Muscat on the Arabian coast,

enables me to supplement the original description in a few particulars.

In the first place I would call attention to the considerable variation

in the coloration. The typical form beneath the periostracum is

whitish, " squarely but irregularly spotted and dashed with bright

brown markings." Other specimens exhibit a close reticulation of

a deep brown colour upon the light ground and two or more irregular

transverse bands of the same dark tint upon the last whorl. A
tendency to be transversely banded is exhibited in almost every

specimen. Other examples are banded, blotched, streaked, and
reticulated with even a darker brown colour, which occasionally in

some cases becomes nearly black. It is practically impossible to

convey an idea of the irregularity and variability of the coloration

except by means of numerous coloured figures. The interior of the

aperture is often of a rich salmon -red tint. In form some difference

is also observable, but chiefly in the greater or less elevation of the

spire. The figure of the type represents the medium in this respect.

The coloration of the spire is not referred to by Mr. Melvill. It is

scarcely ever uncoloured like the type, but invariably exhibits lines

and blotches of various shades of brown. The protoconch is light

corneous and small, consisting of three smooth convex whorls. The
next whorl is also rounded, but spirally striated. Those which follow

are gradate, angled at the middle, longitudinally costate, and spirally

lirate. Often a few white varices occur upon the upper part of the

spire, and the anterior end of the body-whorl is faintly transversely

sulcate. The outer lip is thin, acute, white within, and not produced
upward as in many other species, but merely reaches the angle of

the body-whorl. At this part it is rather deeply incised, and in

well-grown adult shells has a much deeper anterior sinus than in the

shell figured by Mr. Melvill. The largest example is 53 mm. long and
32 wide.

In describing this form the author observes that the discovery

of a new species of Strombus was of exceptional interest, because
"no addition to the genus has been recorded since 1857." Whilst
admitting the interest attaching to the discovery, I would point out
that since the date mentioned at least three species have been
described, namely, S. cancellatus, Pease, in 1860 ; S. robustus,

Sowerby, in 1874; and S. Yerburyi, Smith, in 1891.

1 Mem. and Proc. Manchester Lit. and Phil. Soc., 1898, vol. xlii, No. 4,

p. 37, fig.



44 PROCEEDINGS OF THE MALACOLOGICAL SOCIETY.

ORDINARY MEETING.

Friday, 10th November, 1899.

W. T. Blanford, LL.D., F.R.S., etc., President, in the Chair.

Kobcrt Lightfoot and William Neville Sturt were elected to

membership of the Society.

The following communications were read :

—

1. "On some Marine Shells from Pondoland and The Kowie, with

descriptions of seventeen new species." By G. B. Sowerby, F.L.S., etc.

2. " Remarks on a collection of Helicoid Land-Shells from Japan

and the Loo-Choo Islands." By G. K. Gude, F.Z.S., etc.

3. " Metostracon, a new slug-like genus of Dart-bearing Helicida3."

By Henry A. Pilsbry.

Mr. E. R. Sykes exhibited a very large specimen of Cyclophorus

ezimius, Mouss., from Java; also specimens of Subulina octona obtained

living in the forcing pits at Kew Gardens.

Mr. B. B. Woodward exhibited specimens of Subulina Goodallii

obtained alive in England.

Mr. M. F. Woodward exhibited specimens of the animal and shell

of Tridacna, and drew attention to the peculiar position of the axes of

the body in relation to the shell. He also showed some very large

specimens of Acera bullata, with its spawn, obtained at Ballynakil,

co. Galway ; as well as some very dark varieties of Helix aspersa and

some shells of lanthina, both obtained living at Inishbofin, co. Galway.

Mr. G. B. Sowerby and Mr. G. K. Gude placed specimens on the

table in illustration of their respective papers.

ORDINARY MEETING.

Friday, 8th December, 1899.

W. T. Blanford, LL.D., F.R.S., etc., President, in the Chair.

A. J. Jukes-Browne, B.A., F.G.S., etc., P. W. Jarvis, and Harold S.

Mort were elected to membership of the Society.

The following communications were read :

—

1. "On the Anatomy of Remiplecta Floweri, Smith, from Perak,
with notes on some other Eastern genera." By Lieut. -Col. H. H.
Godwin-Austen, F.R.S., etc.

2. " Note on Ampidlaria Brohardi, Granger." By E. A. Smith,
F.Z.S., etc.

3. " Description of a new species of Leptopoma, from Borneo."
By E. A. Smith, F.Z.S., etc.
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4. " Note on the Anatomy of Zonites Rollei, Kobelt." By W. E.

Collinge, F.Z.S., etc.

5. " On some recent Conchological Discoveries in Victoria." By
Mrs. A. F. Kenyon.

Mr. B. B. Woodward exhibited a copy of the rare " Museum
Boltenianum."

Mr. E. R. Sykes exhibited a series of Mollusca from the Carniolian-

Corithian Caves.

Mr. G. B. Sowerby exhibited the original type of Conus patriceus,

Hinds, with specimens of C. piriformis. Reeve, of various sizes,

showing that the former was in all probability only a young example
of the latter. Also, on behalf of M. Dautzenberg, a sinistral example
of Voluta scaplia , believed to be unique.

Mr. M. F. Woodward exhibited specimens of Styliftr Irunneus,

Tate, parasitic on Strongylocentrotiis, from Port Phillip, with drawings
of its protoconch. Also a collection of the common marine molluscs

from Inishbofin, co. Galway, which he thought suggested that the

mollusca of that district had a tendency to grow to a large size.

Mr. E. A. Smith and Mrs. Kenyon exhibited specimens, and
Lieut-Col. Godwin-Austen and Mr. W. E. Collinge drawings, in

illustration of their respective papers.

OllDINARY MEETING.

Friday, 12th January, 1900.

W. T. Blanford, LL.D., F.R.S., etc., President, in the Chair.

Mr. W. Crouch and Dr. H. Woodward were appointed auditors of

the accounts of the Society for the year 1899.

Dr. W. G. Ridewood, F.Z.S., etc., was elected to membership of the

Society.

The following communications were read :

—

1. "On some recent Gastropoda referred to the Family Turritellida3

and their supposed relationship to the Murchisoniidse." By Miss

J. Donald.

2. " On the Anatomy of Turritella communis.'''' By W. B.

Randies, B Sc.

3. " Note on Strombus Bclutschiensis, Melvill." By E. A. Smith,

F.Z.S., etc.

4. "Remarks on some Land-Shells from Central and South America,

with descriptions of a new species of Cyclopliorus from Costa Rica and
new species of GlandinaP By S. I. Da Costa.

5. " On some forms of Cyprcsa." By Mrs. A. F. Kenyon.

Mr. E. R. Sykes exhibited, on behalf of Mr. BZ. B. Preston,

specimens showing the identity of Conus splcndidulus, Sowerby,
with C. litctiftcus, Reeve.
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Mr. B. B. Woodward exhibited, on behalf of the Rev. Canon Merle

Norman, specimens collected by Mr. Pickering in the Thames some
fifty years ago and labelled " Hydrohia castanea." Mr. "Woodward
pointed out that two of the specimens were referable to Paludestrina

ventrosa, Mont., and two to P. Je?ikinsi, Smith. The importance of

the exhibit lay in the fact that all doubt was now removed as to the

nature of the " Rissoa castanea, ? Jeff.," figured by Sowerby, to which
allusion had lately been made in the Society's Proceedings (vol. iii,

pp. 298-9).

Mr. E. A. Smith exhibited the shell of a large specimen of Pleuro-

tomaria Beyrichii, Hilgend., from Japan, and Mr. M. F. Woodward
exhibited the animal taken from the same shell, drawing attention

to the very small, multispiral, homy operculum and other features

of interest.

Specimens and drawings in illustration of their papers were placed

upon the table by the respective authors.
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ON SOME RECENT GASTROPODA REFERRED TO THE FAMILY

TURRITELLID^l AND THEIR SUPPOSED RELATIONSHIP TO

THE MURCHISONIID^l.

By Miss J. Donald.

Read \1th January, 1900.

PLATE V.

The object of this paper is to draw special attention to some recent

Gastropoda which bear considerable resemblance to certain fossil

forms referred to the family Mnrchisoniidie. In several of my papers

on the Palaeozoic Gastropoda 1 have alluded to them, but it has been

suggested that if they were brought to the notice of this Society

it might lead to an effort being made to obtain the animals as well

as the shells, and thus a complete study might be achieved which
would teach us their true affinities.

In January, 1881, Mr. Marrat first pointed out to me in the

Liverpool Museum an elongated shell having a deep sinus in the outer

lip, that had been collected, by Captain Cawne-Warren in Bass Strait.

This he had named in manuscript Murchisonia fissurata. The
Rev. 11. Boog Watson described this same species under the name of

Turrit ella accisa, 1 and afterwards figured and more fully described it,

and some allied species, in the "Yoyage of H.M.S. ' Challenger.'"*

from a paragraph in Catalogue iv of the Museum Godeffroy,

Hamburg, p. xx, as far back as 1869, it appears that there was

a shell in tbat collection with a deep sinus, that had been dredged

by Captain Schultze in Bass Strait, and referred to the genus

Murchisonia, but it was imperfect, and the actual specimen is not

now known, though there are many examples having a deep sinus

in the collection from the same locality. Unfortunately the animals

which formed these shells were either not obtained, or else not

preserved, so that in considering their affinities we can at present

be guided only by the characteristics of the test.

Although these shells bear a great general resemblance to both

Murchisonia and Turritella, they have in reality features which
distinguish them from the types of each of these genera. The genus

Murchisonia, as is well known, was first created by D'Archiac and
Be Verneuil in 184 1,

3 and is especially characterized by having
a deep narrow slit in the outer lip, the filling up of which during

1 Joiirn. Linn. Soc, Zoology, vol. xv (1881), p. 220.
2 Rep. on Gasteropoda, Zoology, vol. xv (ISStij, p. 406.
:i Bull. Soc. geol. Fiance, torn, xii, p. 154.

VOL. IV.—AUGUST, 1900. 4
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growth gives rise to the formation of a distinct band on all the

whorls similar to that on Pleurotomaria. The aperture, instead of

being rounded, as in the latter genus, is oblong, its length equalling

abonl twice the width, and it is slightly channelled below. The type,

MurcMsonia eoronata, Groldf., is regarded by Mr. Whidborne as one of

the numerous varieties of If. turbinata, Schlot., which are all more

robust shells, with more rapidly increasing whorls, than any of the

recent forms. These last are also further distinguished by having

merely a deep sinus, instead of a slit in the outer lip, and this sinus

never gives rise to the formation of a distinct band, the lines of

growth continuing from suture to suture without break ; the aperture

is shorter, being more or less quadrangular, and very slightly

channelled below.

There are many genera with a sinus in the outer lip, to which

it is not here necessary to refer, because they differ greatly in other

characteristics from the shells under consideration.

Several groups, however, have been placed in the family Murchi-

soniida% that have a sinus and not a slit in the outer lip, and

consequently no distinct band on all the whorls, viz. : Ectomaria,

Koken, Pseudomurchisoma, Koken, Hypertonia, Donald, etc. In

Ectomaria the shell is slender, ornamented by spiral keels, the

sinus is situated rather low in the outer lip, and it does not form

a band on any of the whorls. JPseudomurchisonia has merely a sinus

in the earlier whorls, but in the later ones this gives rise to a band.

Hypergonia is characterized by a more or less slender form ornamented
with keels, a sinus in the upper part of the outer lip situated between
two of the keels, and by the absence of a distinct band. The outer

lip of the recent shells advances, and the sinus is deeper at the

margin than the form of the lines of growth on the whorls would
lead one to suppose. It is therefore very difficult to make a just

comparison wiih fossil groups, in which the aperture is rarely entire.

A notable exception occurs in the case of MurcMsonia snbsulcata,

De Kon., in which the outer lip is remarkably well preserved, and
the sinus is very similar in character and depth to that of Turritella

accisa, Watson, and T. runcinata, Watson, being deeper than the lines

of growth indicate. It, however, almost amounts to a slit, and is

more definitely limited by strong raised threads on the whorls. This

is not, however, a typical species of Murcliisonia, but belongs to the

section Aclisoides, Don.
No trace of an inner nacreous layer such as exists in Pleurotomaria

lias been observed either in the true Murchisonice, or in any of the

forms having a sinus associated with them. This is also the case

with the recent shells. Xo opercula have been discovered. In their

slender form they agree with Turritella, but the characteristic species

of that genus have the outer lip merely broadly sinuated instead

of having a deep sinus; the aperture is also rounded below instead of

being slightly channelled, and the columella is less produced. In the

section, or subgenus Torcula, Gray, however, the outer lip has a decided
sinus, but the base of the aperture differs in being excavated, and the

columella also is short instead of being produced.
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Certain species referred to the section Haustator, Montf., instead of

having the outer lip merely sinuated as in the type, have a broad

shallow sinus, viz., Turritella rosea, Quoy, T. cingulata, Sby., and

T. cingulifera, Sby. T. australis, Lam., has also a broad shallow simis

in the outer lip, and lias been referred by Kobelt, with a query, to

Zaria, Gray, but the form of the aperture in that section is different,

and the species agrees more in character with those just mentioned.

These shells with a broad shallow sinus are evidently closely

related to the type of Turritella, and are quite distinct from those

with a deep sinus ; but it remains to be decided in what degree the

latter are related to the genus. This can only be ascertained by
a minute and detailed examination of the animals. Similar investi-

gation of the animals of the types of Turritella, and the various sections

referred to that genus, is also necessary, in order that it may be

ascertained whether any special structural features are associated with

the differences in the form of the aperture. Hitherto these detailed

comparisons do not appear to have been made. Data will thus be

furnished for determining the affinities of fossil shells having analogous

forms.

Elongated Gastropoda having a sinus, or slit, in the outer lip occur at

a very early epoch, being abundant in the Palaeozoic Period in company
with the shorter Pleurotoniariae. Unlike these latter, however, which
reached their maximum in the Jurassic Period, and continue up to the

present time, being now represented by five species, Murchisonia and
its associated forms became almost, if not entirely, extinct after the

Triassic Period. The only shells which at all resemble them are

Disoketa Meyeri, Gardner, from the Gault, which possesses two
channels bordered by slightly elevated keels, and the genus Murchi-

sonella, Morch, species of which occur in the Eocene beds near Paris,

and living at the Island of St. Thomas, West Indies. This last genus

is referred to the Turbonillidaa, because the protoconch is heterostrophe.

Special interest therefore attaches to these recent shells with a deep

sinus, and it is to be hoped that some light will soon be thrown on

the structure of the animals, as in the recent Pleurotomariida). The
studies of Dall, Pischer, Bouvier, and others show, as might be

expected, that the anatorny of these latter is of a primitive type.

The number of recent shells with a deep sinus in the outer lip

that have been described up to the present is seven, viz. : Turritella

aeeisa, Watson, T. runcinata, Watson, T. deliciosa, Watson, T. cordismei,

Watson, 1 T. sinuata, Reeve, 2 T Soph ice, Brazier, 3 and T. Higginsi,

Petterd. 4

There are three specimens of T. aeeisa in the British Museum
(Natural History) dredged by the "Challenger" off East Moncceur
Island in 38-4U fins., and also three other examples which are

1 "Challenger" Reports, Zoology, vol. xv (1886), pp. 469, 471, 475, 476.
2 Conch. Icon., vol. v (1849), pi. xi, fi£. 62.
3 Proc. Linn. Soc. New South Wales, vol. via (1883), p. 227 ; vol. ii (1877), p. 262.
4 Journ. Conch., vol. iv (1884), p. 13-5.
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probably this species, marked 924 ; they are much faded, and were

obtained at a depth of 40 fms. in Bass Strait. Besides these there

are six individuals in the Liverpool Museum from Bass Strait, and

1 was enabled to obtain two examples in exchange from the same

locality. Two of the Liverpool shells are better preserved than

any others I have seen, the outer lip being- entire. One, consisting

of fourteen whorls, has a length of 35 mm., width 12 mm., sinus

in outer lip about 5-5 mm. in depth. The other shows a sinus of

much the same relative depth. There are also twelve specimens

in the Natural History Museum at Hamburg, but none of them are

in particularly good condition. Nine were originally in the Museum
Godeffroy, and all are from Bass Strait except two, of which the

habitat is unknown. The general character of T. runcinata, as well

as the form of the sinus, greatly resembles T. accisa. Only three

specimens of this species were dredged by the " Challenger," at

a depth of 38-40 fms. in sand and shells off East Moncceur Island.

None of them have the outer lip entire, and the sinus is only

indicated by the lines of growth. In the Natural History Museum,
Hamburg, there are five specimens which were all originally in

the Museum Godeffroy; two good examples, showing the sinus in the

outer lip, were named Murchisonia safaris in manuscript by Dunker.

One of these is the largest I have seen ; it consists of sixteen

whorls, and measures 40 mm. in length, 13'5mm. in width, while

the sinus is about 6 - 5 mm. in depth. Another example is remarkably

well preserved, having the sinus perfect; it consists of fifteen whorls

having a length of 36*5 mm., the greatest width being 12-5 mm.,
while the sinus is about 5 mm. in depth. Dr. Pfeffer informs me
that all the shells in the Godeffroy Collection were dredged by
Captains Schultze, Pohl, and Witt in Bass Strait, and that the best

were probably obtained by the latter, but unfortunately no particulars

are preserved.

T. deliciosa and T. cordismci are immature, therefore the actual

depth of the sinus cannot be ascertained. The former was dredged

at a depth of 155 fms. off Kaine Island, Torres Strait, the latter

off East Moncceur Island at 38-40 fms. Such minute descriptions

of these species are given by the Bev. E. Boog Watson that it is

unnecessary for me to say more about them here. Figures of T. accisa

and T. runcinata, however, are given (PI. V, Pigs. 4, 5, and 7) to

show the form of the aperture with its characteristic sinus.

In the British Museum Natural History) there are four specimens

in the Cuming Collection of T. sinuata from deep-water off Sydney,

six from Stewart Island, and two from New Zealand. The sinus

is not so deep as in T. accisa and T. runcinata, but it is well marked,

and the general form of the aperture is similar. Seven examples
have the sinus well preserved, showing that it varies slightly in

depth and width. An average-sized specimen consists of fourteen

whorls, which measure 16 mm. in length, 55 mm in width, the

sinus being about 175 mm in depth. T. Sopliia- was dredged off

Tort Jackson Heads at a depth of 45 fms. and was first described

by the Bev. J. E. TenisonAYoods as T. incisa, but that name being
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preoccupied, it was afterwards called T. Sophice by J. Brazier, who
states that it also occurs off Sydney in deep water. This species

has not been figured ; it is said to consist of thirteen whorls, which

have a length of 1 1 mm. and a width of 3 mm. It is especially

distinguished by the narrow and deep sinus in its outer lip, which is

stated to extend 4 or 6 mm. from the aperture. If this measurement

be correct, the sinus must run almost completely round the whorl,

and thus be the deepest known. Mr. Hedley informs me that there is

another example of this species in a collection in the Sydney Museum
which he intends to describe, and we hope that he will figure it.

T. Higginsi lias uot been figured, and the description is so brief that

it is difficult to tell whether it is really distinct from all the other

described species. The shell consists of fifteen whorls in a length

of 30 mm., and has a very deep sinus in the outer lip. It occurs off

Tarnar Heads, Tasmania. Besides the seven species here enumerated,

I am describing three new ones with a deep sinus, one with a broad

shallow sinus, and a variety of this last.

Before giving the formal description of these, I think it well to

draw up a general summary of the characters of the shells with

a deep sinus.

Family TTJRRITELLID^E.

Section Colpospiea, n.sect.

Shell elongated, turreted, composed of numerous whorls. Orna-

mentation consisting of keels and spiral threads, and frequently

a strong ridge or angle above and below the suture. Aperture sub-

quadrate, rather longer than wide; outer lip arched obliquely

backwards above a deep sinus, then produced prominently below the

sinus, and curved round to meet the columella, where it is slightly

canaliculated. Inner lip spread on the body-whorl. Columella

produced and almost straight.

This section is distinguished from the type and other sections of

Turritella by the deep sinus in the outer lip, by the lower part of the

lip being more produced forwards, by the columella being longer and
nearly straight, and by the aperture being slightly channelled below.

The sinus resembles that of certain forms hitherto referred to the

family Murchisoniidae. It is, however, quite distinct from the type

of Murchisonia, the line bounding the sinus continuing from suture to

suture without the break made by the slit in that genus, and no band
is formed. Thus there must have been merely a fold in the mantle
of the animal, and not a slit as in Murchisonia and Pleurotomaria.

It seems advisable to regard this as a section of Turritella until the

animal is known.
It must be noted that all the species of this group at present known

have been dredged off the coasts of Australia, Tasmania, and New
Zealand at depths varying from 38 to 410 fins.

Type.— Turritella runcinata, Watson.
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1. Turritella (Colposi>ira) Smithiana, n.sp. PL Y, Figs. 1-1 c.

Shell small, turreted. Apex blunt, protoconch consisting of about two

smooth, rounded Avhoiis. Whorls eleven or twelve, convex or slightly

angular, increasing gradually. Ornamentation consisting of four

strong keels with an additional one on the body- whorl, and numerous

fine threads on the base and between the keels. Aperture imperfectly

known, apparently sub-quadrate, rather longer than wide, slightly

channelled below. Inner lip reflected on the body-whorl. Outer

lip, as indicated by the lines of growth, possessing a deep and rather

wide sinus situated between the second and fourth keels, but not

limited by either. Columella nearly straight, being but slightly

curved. Umbilicus closed. Base rather convex.

The largest specimen, which is nearly entire and consists of eleven

whorls, is 9*5 mm. in length and about 3 mm. in width. Another
would be larger if perfect, but the body-whorl is broken. The sinus

of an individual measuring about 2-5 mm. in width is about 1*25 mm.
in depth, as indicated by the lines of growth : it would probably be

deeper if the lip were entire.

Dredged byH.iM.S. "Challenger" off Sydney, at a depth of 410 fms.

Mr. Edgar Smith had marked this as a new species, therefore

I name it after him. There are about forty-two specimens in the

British Museum (Natural History), nearly a dozen of which are

fragments, and none have the aperture entire. They are all dead
shells, and of a creamy-white colour. There are fifteen examples
with the protoconch, but none of them show its junction with the

succeeding whorls very clearly. The one figured is slightly worn at the

junction, and the post-embryonic shell probably began rather sooner

than appears. The whorls vary slightly in angularity according to

the prominence of the central keel. This species is distinguished from
most of the other members of the group by the less flattened whorls
and the five strong keels. The sinus also is rather wider in proportion

to the size of the shell than .that of T. aceisa and T. runcinata.

In this feature, as well as in the form and ornamentation of the
whorls, it agrees with C. Godeffroyana, from which it differs in its

smaller and more slender form, and in having an extra keel.

2. Turritella (Colrospira) crenulata, n.sp. PI. V, Pigs. 2-2b.

Shell very small, turreted. Protoconch composed of about two smooth,
convex whorls. Whorls eleven, gradually increasing, flattened and
somewhat quadrate in form. Ornamentation beginning immediately
after the junction with the protoconch ; it consists of four keels, of

which the three uppermost are strongly and the lowest but slightly

crenulated, the third keel is the strongest. There are also numerous
fine threads on the base. Aperture imperfectly known. A deep sinus
in the outer lip is indicated by the lines of growth, situated between
the first and third keels. Inner lip reflected on the body-whorl.

Length 6-5, width 2 mm.
Dredged by the " Challenger" off Sydney in 410 fms.
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There is but one example of this species in the British Museum
(Natural History), and it is a dead shell of a creamy-white colour.

It resembles Turritella ausfralis, Lam., in form, but is less robust

and has an additional crenulated keel ; the sinus also is apparently

deeper.

3. Turritella (Colpospira) Godeffroyana, n.sp. PI. V, Figs. 6-6a.

Shell turrcted, composed of more than eleven gradually increasing,

convex whorls. Colour pale amber. Protoconch unknown. Ornamen-
tation consisting of three strong spiral keels, with an additional one

below on the body-whorl, and numerous lines between the keels and
on the base. The second keel is situated slightly below the middle

of the whorl, and is much the strongest and most prominent,

rendering the whorls somewhat angular. Sutures deep. Aperture

Sub-quadrangular ; inner lip spread on the body-whorl. Columella

nearly straight.

Length 17, width 6h mm.
Dredged by Captain Witt in Bass Strait.

There is but one of this species in the Godeffroy Collection at the

Hamburg Museum. The outer lip is not well preserved, and there

are but slight indications of a sinus between the uppermost and
the third keel, its greatest depth occupying the position of the

strongest keel. Quite near the broken edge there are a few lines

which appear to indicate the bottom of a sinus, and further back
there is evidence of a break which has been mended by the animal,

the course of which makes a line similar to the contour of the sinus

on some of the other shells of this group ; there is also another line

behind the break running in the same direction. This shell comes
very -near the description given by Petterd of T. Higginsi, but as

there is no figure of that species, and only a very brief description,

a satisfactory comparison cannot be made. It is evidently larger,

measuring 30mm. in length; the colour is reddish brown, instead of

yellowish amber ; only three spiral keels are mentioned, the fourth

on the body-whorl not being referred to, nor is the greater prominence
of the second keel observed. C. Godeffroyana also somewhat resembles

C. Smithiana, but the shell is larger, the whorls increase more
rapidly, and the ornamentation is different.

4. Turritella (Colpospira ?) quadrata, n.sp. PI. V, Figs. 8-8#.

Shell pyramidal, composed of thirteen or fourteen whorls.

Protoconch small, white, consisting of two smooth, convex whorls. The
earlier six or seven whorls are but slightly convex, and flattened, the

later ones are strongly ridged above aud below the sutures, the space

between the ridges being flat or slightly concave. The ornamentation
consists of numerous strong spiral threads. The colour is light

yellow flamed with brown, with deeper spots on the ridges. Aperture
sub-quadrangular, rather longer than wide, outer lip thin, retreating

and forming a broad but shallow sinus, advancing again and curving
round to the base of the pillar, where it is slightly channelled.
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Inner lip spread on the body-whorl. Columella straight. Base but

slightly convex, with a subangularity below the lowest ridge.

Length of a medium-sized specimen 19 mm., width 6-5 mm. The
depth of the sinus unknown, none of the examples being entire.

Two dead shells were obtained in Bass Strait at a depth of

45 fms. in coarse sand and dead shells. Two specimens in my own
collection are from Tasmania and Port Jackson respectively. They
were procured from Mr. Sowerby, who has three other examples.

In the British Museum there is also another individual presented by
Mr. J. H. Ponsonby from Diana's Basin.

This differs from other species of the section Colpospira in having

a much broader and shallower sinus ; it, however, agrees with them
in the general character of the shell and the form of the aperture,

more especially with Turritella sinuata, with which it has hitherto

been confounded. The columella, as in that species, is even more
nearly straight than in most of the species of Colpospira described,

and it has not the twist backward of Turritella runcinata and
T. accisa. In spite of the difference in the form of the sinus it

appears advisable at present to place it in this section until we
obtain some knowledge of the animal and learn whether any
special structural characters are associated with the variation in

the dimensions of the sinus. Should it prove to have distinctive

features, Platycolpus would be a suitable name for a section of

which it would be the type. Turritella quadrata is distinguished

from T. sinuata, not only by its broader and shallower sinus, but
also by its stronger ridges, the spiral threads not being so coarse

comparatively as those on T. sinuata, and by their being differently

disposed, and by the colour-markings being broader. Two specimens
in the British Museum (Natural History) marked 906, referred to by
the Rev. R. Boog Watson as similar to but distinct from C. runcinata,

appear to belong to this species. They are larger, and are evidently

dead shells, since the colour is much faded. The largest consists of

thirteen whorls, and has a length of 24 mm.

5. Turritella (Colpospira ?) quadrata, var. scitula, n.

PI. V, Figs. 9-9«.

This seems to be a well-marked variety of Turritella quadrata,

having more prominent ridges, and the space between rather more
concave.

I have one specimen in my collection from Port Jackson. It

consists of fourteen whorls, and has a length of 18-5 mm., width 6 mm.
In the British Museum (Natural History) there is another individual,

No. 87, dredged by H.M.S. "Challenger" off the same locality, at

a depth of 30-35 fms. It is larger, and the spiral angle is greater,

being more like that of the type of C. quadrata; it possesses twelve
whorls in a length of 2 1 mm.

For assistance in preparing this paper I am greatly indebted to
Mr. E. A. Smith, who has not only been most obliging in giving me
every facility for studying the shells under his care, but also in
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advising mc on several matters. I desire to express my gratitude to

Dr. Pfeffer, Hamburg, for the loan of a fine collection of shells, and
for information respecting their origin. My sincere thanks are also

due to Mr. Marrat, Liverpool, Mr. Goodchild, and Mr. Douville.

The latter was most good in showing me several fossil forms in the

collection in the Ecole des Mines, Paris.

EXPLANATION OF PLATE V.

Fig. 1. Turritella Smithiana, n.sp. Front view, x 6. Figs, la, lb. Views of

the protoconch. x 20. Fig. lc. Back view of body- whorl of another
specimen, x 8. Off Sydney. British Museum (Nat. Hist.).

Fig. 2. T. crenulata, n.sp. Front view, x 8. Figs. 2a, 2b. Views of the

protoconch. x 20.

Fig. 3. T. sinuata, Reeve. View of body-whorl, showing sinus in the lip. x 4.

Sydney. Cuming Collection, British Museum (Nat. Hist.).

Figs. 4, 5. T. accisa, Watson. Fig. 4. View of body-whorl, showing sinus in

lip. x 4. Bass Strait. Liverpool Museum. Fig. 5. View of

protoconch. x 20. Bass Strait. Hamburg Museum.
Fig. 6. T. Godeffroyana, n.sp. Back view. Fig. 6a. Front view, x 3. Bass

Strait. Hamburg Museum.
Fig. 7. T. runcinata, Watson. View of specimen, showing sinus in lip. x 1J.

Fig. la. View of aperture of same specimen, not quite mature, x 1£.

Bass Strait. Hamburg Museum.
Fig. 8. T. quadrata, n.sp. Back view, x 3. Fig. 8a. Protoconch of same

specimen, x 20. Port Jackson. Own collection. Fig. 85. Aperture
of another specimen. x 3. Tasmania. Own collection.

Fig. 9. T. quadrata, var. scitula, n. Side view, showing outer lip. x 3. Fig. 9a.

Protoconch. x 20. Port Jackson. Own collection.
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ON THE ANATOMY OF TURRITELLA COMMUNIS, Risso.

By W. B. Randles, B.Sc, etc.

(From the Zoological Laboratory, Royal College of Science, London.)

Bead 11th January, 1900.

PLATE VI.

Considerable interest has recently centred round the TurritellidaB

on account of the suggested affinities between some of the members

of this family and the extinct Murchisoniidse. Mr. Marrat, of

Liverpool, who was the first to draw attention to the resemblances

between the two families, went so far as to suggest that certain

living Turritellidse more properly belonged to the genus Murchisonia.

The study of these doubtful Turritellidse has been further carried

on by Miss Donald l in connection with her researches on the

Murchisoniidre.

The genus Murchisonia is universally regarded as referable to the

Diotocardia, i.e. to the most primitive group of living Prosobranchs,

whereas Turritella is known to belong to the Monotocardia, and

consequently to be more specialized. If, however, the above

authorities are correct in their surmise that these notched Turritellidae

are living representatives of the genus Murchisonia, then two
questions arise, viz. : ( 1

) is the family Turritellidae a very primitive

one, much more so than is generally supposed, and having affinities

to the Diotocardia? or (2) are we including in the Turritellidae two
entirely distinct types, one of which, comprising the forms with
a notched peristome, belongs to the Diotocardia, and the other to

the Monotocardia ?

To enable us to settle these questions, for we have no knowledge
whatever of the anatomy of the notch-bearing Turritellce, we should

need a great deal of material, which is at present unobtainable. In
order, however, to be prepared in the future for the study of these

forms, it is necessary first of all to know something of the anatomy of

a typical Turritella, and, as at present the information on this point is

somewhat meagre, it has been deemed advisable to describe briefly the

anatomy of Turritella communis, Eisso.

The material for this investigation was collected by Mr. M. F.

Woodward while working at the Marine Laboratory of the Royal
Society of Dublin, then stationed at Inishbofin, co. Galway ; further

1 Quart. Journ. Gcol. Soc, vol. xliii (1887), pp. G18 and 619; vol. liv (U
pp. 45-72; Proc. Malac. Soc. Loudon, ante, pp. 47-55.
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material has also been obtained through the kindness of Mr. E. W. L.

Holt, the naturalist in charge of that station. Mr. "Woodward kindly

placed the material at my disposal, and I am further indebted to him
for much valuable assistance.

External Characters.— It will be unnecessary for me to do more
than call attention to one or two poiuts of interest in connection

with the external characters of the animal, as they have already

been fully described by other observers [2]. On the right side of

the animal, in the cephalic region, two conspicuous folds or lobes

[Fischer, 3] are present (PI. Yl, Fig. 1); the smaller of these is

situated low down, and from its innervation I should consider it to be

the remains of an epipodium (ep.). The larger fold lies immediately
underneath the right tentacle, and is seen to be the continuation of

a, fleshy ridge bounding a well-marked groove, the nature of which
I shall refer to later on. This fold may be termed the genitalflap (g.f. ).

jjThe snout is short and broad ; on it are situated awl-shaped diverging

. tentacles; the eyes, slightly prominent, lie at the outer bases of the

tentacles. The margin of the mantle is fringed, as in Cerithium, and
is moreover furnished with numerous papillae (PI. VI, Fig. 2, m.p.),

the longer ones having their edges fimbriated. The foot is very short,

.truncate in front, attenuated and obtuse behind, grooved beneath; the

opereuligerous lobe is simple. Three pedal glands are present. In
the anterior region of the foot there is a slight transverse cleft lined

by glandular cells, which pour their secretion into the cleft. In
jthe posterior region there is a small median gland (sole gland), which

i

opens by a short duct near the end of the sole. In addition to these

.median glands, there is an unpaired structure on the right side of

,the foot, situated just above the operculum; this may be termed
.the supr((opercular gland. These structures are of minute size, and
.were only to be made out by the examination of a series of longi-

tudinal and transverse sections through the head and foot. The
.operculum is a horny, circular, multispiral plate, with a central

, nucleus and fimbriated edge ; it closely resembles the operculum of

Potamides.

, Internal Anatomy. — The Alimentary Canal. — The mouth is

- situated near the tip of the snout on its ventral surface ; its lateral

walls are furnished with a pair of horny jaws, composed of minute

!

chitinous tessera?. The buccal mass is fairly large ; its muscular

]
system and radula-cartilage are well developed. A moderately-sized

j
radula-sac is present.

. A pair of very small salivary glands are situated at the sides

of the buccal mass near its junction with the oesophagus ; they
immediately overlie the buccal ganglia. The salivary ducts open

l into the posterior portion of the mouth. The total length of glands
. and ducts is only about two-thirds that of the buccal mass. A very
long, narrow oesophagus (PI. VI, Fig. 2, ces.) leads out of the buccal
mass, and, running parallel with the columella muscle, underneath
the genital groove (g.g.), reaches the stomach (st.), which it enters

. on the right side a little above the median constriction. The stomach
is a fairly large structure, divided by a median constriction into two
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chambers, the upper (posterior) one receiving the oesophagus and

bile duct, the lower (anterior) one loading out into the intestine.

The intestine, after Leaving the stomach, passes bark underneath

the oesophagus for a short distance, then, curving on itself, passes to

the right side of the mantle, and, running parallel with the genital

duet, enlarges to form a glandular-walled rectum, which opens into

the anterior portion of the mantle - cavity. The liver is situated

in the centre of the visceral mass, and is entirely surrounded by the

genital gland; it pours its secretion into the stomach by means of

a bile duct, which enters the posterior chamber close to the opening

of the oesophagus.

lladula.— Since there is a considerable amount of variation in the

radulse of different species of Turritetta, it will be of interest, for

purposes of comparison, to give a brief description of those forms

that have, up to the present, been investigated. In the majority

of cases the radula is typically tsenioglossate, having a formula of

2:1:1:1:2, each transverse row of teeth consisting of an

unpaired median, with a single admedian, and two laterals <

either side.

The radula of Turritella communis, Kisso, has been described and

figured by Sars [8] (p. 185, pi. vii, fig. 1). The median tooth

is quadrangular in shape, the base being broad and straight, its

triangular apex is reflexed, the margin being provided with a large

central cusp bordered laterally by numerous smaller ones. The
admedian teeth are characterized by their finely denticulate free

margins. The laterals are sickle-shaped, their edges being serrated

in such a manner as to impart a feathery appearance to the tooth

when that is turned over and seen in surface view.

The radula of T. ungulina, Linn. [Loven, 6], differs only in a very
slight degree from that of T. communis, llisso. The median tooth

is sub-quadrate, it is wider at the base than the apex, and its cutting

edge is finely denticulate.

T. rosea, Quoy & Gaimard, is described by Hutton [4] as follows:

—

"Length of central tooth rather more than half the breadth, the

reflected portion finely denticulated on each side, and with a larger

median cutting-point. First lateral [admedian'] finely denticulated

on the outer side ; second lateral much broader than the third, and
spoon - shaped at the tip ; both are finely denticulated on the

outer side."

T. australis, Lam. (PL VI, Fig. 7.) So far as I am aware, the

radula of this species has not been previously figured. It is a very
small and delicate structure, and closely resembles the radula of

T. communis, Kisso, the chief difference consisting in the shape
of the median tooth, which has a somewhat convex base, its recurved
apex tapers, rapidly ending in a fine median cusp, the lateral edges
being finely serrated. The admedians are relatively large, the free

margin is denticulate, terminating in a moderately large cusp. The
lateral teeth are sickle-shaped, with finely serrated edges. Both
T. australis, Lam., and T. rosea, Quoy & Gaim., are forms having
a broad, shallow sinus in the outer lip of the shell; in this respect,
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if the sinus has any connection with the slit in the Biotocardia, they

may perhaps be considered slightly more primitive than T. communis.

r Their raduJae, however, are of the characteristic Turritella type, and
show no trace of accessory lateral teeth.

,
T. triplicata, Broc. [Troschel, 9] (pi. xii, fig. 12). The most interesting

,
feature in connection with the radula of this species is the presence of

a third lateral tooth. This peculiarity, though not unique, is so

unusual amongst the Tamioglossa as to suggest that it is a variation

(

devoid of phylogenetic importance. The presence of an additional

, lateral tooth might, if borne out by other characters, suggest the
' retention of a primitive character and the approach to a rhipido-

,

glossate type, yet, as we know nothing of the anatomy of this form,

we can scarcely, from such slight evidence, regard T. triplicata, Broc,

as being in any way more primitive than T. communis, llisso.
1

, The radulne of the two following species of Turritella, belonging
' to the subsection Mcsalia, Gray, differ considerably from that of

(

T. communis, Risso. They are characterized by the extreme elongation

, of the admedian and lateral teeth. In T. lactea, Moll. [Troschel, 9]
(pi. xii, fig. 13), the median tooth has a broad concave base; the

recurved cutting edge consists of a large rounded median cusp, with
two smaller cusps on either side. The admedian and lateral teeth are

, entirely destitute of cusps or serrations, the recurved edges being

,

quite smooth. T. reticulata, Migh. [Krause, 5 J (pi. xvii, fig. 3),

j

possesses an almost identical radula, the chief difference consisting

,
in the denticulate character of the admedian and lateral teeth.

According to Krause, this species possesses a small additional lateral

tooth (rudimentary uncinus), comparable to the third lateral of

T. triplicata, Broc.

Rars [8] (pi. vii, fig. 2) has figured the radula of T. acicula, Stimp.

In this species there are only three teeth in a transverse row, the

laterals being absent. The shape of the teeth is very singular; they
i are plate-like structures with strongly denticulate edges, differing

from similar teeth in other species in that the margins are not

, reflexed. This type of radula is utterly unlike any occurring else-

i

where amongst the Turritellidse.

Genital organs.— The gonad of both sexes occupies the dorsal

portion of the visceral mass ; it is situated on the periphery of the

t

coils, enclosing a central core of liver and bounding the posterior

chamber of the stomach.

The male possesses neither penis nor accessory glands. The
tubular testis connects with a convoluted vas-defereus, which runs

1 Since going to press, I have received, through the kindness of Miss Donald, several

specimens of T. triplicata, Broc, from Naples. A microscopic examination of

the radula failed to reveal the presence of an accessory lateral tooth, so that this

species conforms to the typical tsenioglossate condition. The general anatomy,
so far as I have heen able to make out from a cursory examination, appears to

differ in no respect from that of T. communis, Risso. The otoeyst contains

a single otolith.
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side by side with the rectum, and opens in the anterior portion of

the mantle - cavity immediately above the genital groove (PL VI,

Fig. 5, g.g.).

The female genital organs (H. VI, Fig. 2) are very similar
;

the

ovary (ov.) gives origin to two fine ducts, which fuse to form the

oviduct (ov.d.). On reaching the mantle - cavity, this structure

becomes greatly enlarged, its walls take on a glandular character

[ov.d'.), and eventually, after running parallel with the rectum for

the greater part of its length, it opens into the anterior portion of

the mantle-cavity. There is in addition a crescent-shaped accessory

oviducal gland (ov.g.), communicating by means of a fine duct with

the oviduct.

The most interesting structure in the anatomy of Turritella is

a remarkably well developed groove (IT. VI, Fig. 2, g.g.) running

along the floor of the mantle-cavity throughout its entire length
;

it is bounded on either side by fleshy ridges consisting of vacuolated

tissue (PL VI, Fig. 5, g.g ).

The groove lies close to the columella muscle (cm.), and at its

posterior extremity the two ridges enclosing it become free from;

the floor of the mantle-cavity (LI. VI, Fig. 6, g.g.) and abut on the

kidney (k.).

The cells lining the groove and sides of the ridges do not appear

to be in any way specialized ; some few of them are ciliated, but

this ciliation is by no means a conspicuous feature. The anterior

and extra-pallial portion of this structure is slightly modified; the

ridge on the right side becomes vertically enlarged, and forms a very

conspicuous fold, situated on the right side of the head and under-

neath the tentacle (LI. VI, Fig. 1, g.f.). The ridge bounding the

left side of the groove becomes much smaller, and finally disappears

when it reaches the head of the animal. This groove, with its

associated structures equally well developed, is present in both male

and female specimens of Turritella.

In all probability one of its functions is, either to carry away, or

receive, the genital products, for the openings of the vas-deferens and

oviduct are situated almost immediately above it ; it is, however, only

the anterior portion that can be of use in this way, for the genital

ducts open in the anterior region of the mantle-cavity quite close to

its termination. "What, then, can be the meaning of the extension of

the groove to the extreme end of the mantle-cavity ?

It is so conspicuous a structure that it must have some definite:

function. Its posterior end abuts on the kidney (LI. VI, Fig. 6), and:

is near the aperture (Ic.o.), placing the excretory organ in communi-
cation with the mantle-cavity; it may therefore serve to carry away
excretory products. In addition, it might serve to direct a current of

water out of the mantle cavity, and so aid in respiration [Clarke, 2]

(p. 332) ; any excretory products accumulated in the groove would at

the same time be washed away by this stream of water. It seems
strange that there should be a comparative scarcity of cilia on the

epithelium of this structure, as the efficiency of maintaining a constant

current of water down the groove would be greatly increased by the,
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: presence of cilia. It may be that the absence of definite ciliation is

' due to imperfect preservation of the specimens, though the invariable

;

presence of ciliated cells in the intestine, and the few that do occur in

the groove, would seem to refute this suggestion. 1

The presence of a spermatic groove is characteristic of many male

Gastropods, e.g. Naticid.96, Cypraeidae, Strombidae, etc. In these forms

f a penis is present, and the furrow, which is ciliated, leads directly

• from the aperture of the vas-deferens in the mantle-cavity to the penis.

< In Spekia, Faunus, and Littorina the structure is overhung by a flap

[ or ridge [Moore, 7] (p. 171, pi. xv, figs. 1 and 11) ; in the latter form,

C and also in Strombus, a vestigial groove can be traced in the female.

Moore [7] (pp. 160 et seq., pi. xiv, figs. 10, 13) has described
i a remarkable structure in connection with the female genital organs

5 of Tanganyicia rufofilosa and Melania episcopalis, Led. From the

aperture of the oviduct a well-marked furrow runs forward on the
k right side of the body, and terminates in a little pit beneath the eye

;

this pit communicates with a brood -pouch, situated on the left side
'• behind and below the tentacle in Tanganyicia rufofilosa, median and
1 above the oesophagus in Melania episcopalis, Led. The furrow occupies

> the same position as does the spermatic groove in the male.

We have thus evidence of a genital groove occurring in both sexes
: of certain Gastropods. In all these forms the furrow has a definite

1 connection with the genital aperture, and does not extend bej'ond it,

whereas in Turrit ella the genital aperture is situated very far forward
' in the mantle-cavity, and, though it is placed just above the groove,

I
yet has no such intimate connection with it as exists in any of the

other aforementioned Gastropods. Moreover, the structure extends
' far beyond the genital aperture, to the extreme posterior end of the

mantle-cavity.
! There is no structure in Littorina, Faunus, etc., comparable to the
i well-marked extension of the groove which exists in Turritella, so

that the homology of this structure is doubtful. The anterior portion

and genital flap (PL VI, Pig. 1, g.f.) may, and in all probability do,

correspond to the genital groove of Littorina, etc., but it is difficult to

!
say what the remaining posterior portion can represent.

The excretory organ is fairly large, consisting of a characteristic
1 spongy tissue (PL VI, Pig. 6, k) ; it opens directly into the mantle-
cavity by means of a pore (Ic.o.), there being no long ureter. A reno-

pericardial canal (r.p.c.) is present, placing the kidney in communication
with the pericardium.

The heart and pericardium are those of a typical monotocardian.
The ventricle gives origin to a common aorta, which almost immediately
divides into anterior and posterior branches.

1 Since the above was written, I have received living specimens of T. communis,
Risso, i'rorn Mr. E. W. L. Holt. Some of these were carefully fixed with
corrosive sublimate in acetic acid, and an examination of transverse sections

revealed the presence of definite ciliation of the epithelium of the genital groove.
There appeared to be a special concentration of cilia near the apex of the outer
ridge.



62 PROCEEDINGS OF THE MALACOLOGICAL SOCIETT.

The gill (PI. VI, Fig. 2, g.) is very large, extending throughout

the whole of the mantle-cavity ; the gill-filaments of which it is

composed are exceptionally long, and are partially attached to the

mantle, the unattached portion projecting freely into the mantle- cavity.

The osphradium (o.s.) is a long rod-shaped body lying underneath the

gill, and nearly coextensive with it; both gill and osphradium are

very similar to those of Cerithium.

The floor of the mantle-cavity is beset with ridges which consist of

glandular mucous- secreting tissue.

The nervous system.— Yon. Jhering [10] has figured and described

the nervous system of T. communis, Eisso, whilst Bouvier |_1] has

recently investigated that of T. rosea, Quoy & Gaim. I find that,

though the description given by the former is accurate, yet his

figure [10] (pi. x, fig. 5) is somewhat misleading, especially in

respect to the relative size of the ganglia and length of the

commissures.

The cerebral ganglia {e.g.) (PL VI, Figs. 3 and 4) are pyriform in

shape, and are united to one another underneath by a short, broad

commissure. The pleural ganglia {pig., pl'.g-) lie slightly under,

and are attached to the cerebrals by very short connectives. Two
oval bodies, closely connect d to one another internally, are situated

anteriorly and ventrally to the cerebrals ; these are the pedal

ganglia [pd.ff.).

The cerebral and pleural ganglia are joined to the pedals by

connectives, the pleuro-pedal being about twice as thick as the

cerebro- pedal.

A visceral nerve is given off from the left pleural ganglion ; it

runs underneath the oesophagus towards the right side, passing into

the sub-intestinal ganglion (si.g.), which lies to one side of and

slightly underneath the right pleural, and is joined to it by an

extremely short connective (z.), the inter - visceral commissure of

Von Jhering [10]; we have thus a condition of zygoneury on the

right side.

The sub-intestinal ganglion, after giving off a pallial nerve (which

almost immediately bifurcates, one branch innervating the upper

part, the other the lower part of the mantle), is continued into

the sub-intestinal branch of the visceral commissure, which, running

parallel with the oesophagus to the end of the mantle - cavity,

terminates in the abdominal ganglion (ab.g.). The right pleural

ganglion gives off a visceral nerve that passes obliquely over the

oesophagus and is continued into the supra-intestinal ganglion {sp.g.)
;

from the latter the supra intestinal branch of the visceral commissure

is given off ; this runs beside the osphradium to the end of the

mantle-cavity, and terminates in the abdominal ganglion.

From the left pleural ganglion a pallial nerve is given off to the

mantle. The supra intestinal ganglion gives origin to two branchial

nerves, the anterior of which runs parallel to the left pallial nerve,

and at the base of the mantle anastomoses with the latter by means
of a very fine transverse commissure ; hence on this side we have
a condition of dialyneury (<(.).
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From the abdominal ganglion two nerves arise, the stouter of which
innervates the genital gland. The following nerves are given off from.

' the cerebral ganglion :—one, arising from the outer side of the ganglion,

runs to the tentacle ; close to this, and parallel with it, another very
1
fine nerve can be distinguished which passes to the eye. The anterior

: portion of the ganglion gives origin to several nerves innervating the

snout. The innermost of these runs along the 6ide of the oesophagus,
" and at the junction of this structure with the buccal mass terminates

. in a large ganglion, situated immediately above the radula-sac. This
buccal ganglion (b.g.) is connected to its fellow on the other side by
a stout, broad commissure. From the under side of the cerebral

[ ganglion a very fine nerve arises, which, passing between the cerebro-
i pedal and pleuro - pedal connectives, and crossing over the latter,
[ supplies the otocyst (of.). From the pedal ganglion several nerves

are given off which pass to the anterior and posterior regions of the foot.

A slender nerve arises from the outer side of the pleuro - pedal
[ connective, near the point where the auditory nerve crosses.

The eyes are situated at the base of the awl-shaped tentacles. Each
consists of a closed cavitjT

, the inner wall of which is densely
' pigmented, and contains a spherical lens.

The otocysts (PI. VI, Fig. 4,.ot.) approximate the posterior border

of the pedal ganglia. Each encloses a single large circular otolith,

which is striated both concentrically and radially.

In T. rosea, Quoy & Gaim., Bouvier [1] (p. 201) describes the presence
' of several small rectangular otoconia in the otocyst, in addition to

a large circular otolith ; he does not seem to attach much importance
to this interesting condition, nor to the difference between the two

' species T. communis, Eisso, and T. rosea, Quoy & Gaim., in this respect.
1 The presence of otoconia is generally regarded as a primitive feature,

I

aud is characteristic of the majority of the Diotocardia and Architamio-
glossa, whilst the single otolith is indicative of a higher degree of

organization, and occurs in many of the Monotocardia, notably in those

f >rms which, on other grounds, have been regarded as specialized, e.g.
1 the Rachiglossa, Toxoglossa, and several of the Tamioglossa.

Whether the presence of both otolith and otoconia in the otocyst of
' T. rosea, Quoy & Gaim., and of only an otolith in T. communis, Kisso,

' indicates that the former species is more primitive than the latter, is

' problematical ; but it would certainly be interesting to see if these

d.fferences exist in other species of Turritella. 1

A similar condition obtains in forms other than the Turritellidae.

' Vivipara vivipara (Linn.) possesses otoconia, whilst a single otolith
! occurs in Biihynia tentacuJata, Linn. Melania amarula, Linn., and
' If. tuberculata, Mull, (and its variety If. costata), have otoliths

;

If. filocarinata, Mous., and If. asperata, Lam., have otoconia [1]

\
(pp. 419, 420).

: ' Jt is interesting to note, as previously mentioned fp. 58), that T. rosea, Quoy &
Gaim., is a form in which the outer lip possesses a broad, shallow sinus, aud
would in this respect seem to be more primitive than T. communis, Kisso, in

which the outer lip is entire.

VOL. IV.—AUGUST, 1900. 5
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The Turritellidae are undoubtedly, as maintained by Bouvier [1],

closely approximated to the Cerithiiclse. The nervous system of

T. communis, Risso, presents points of agreement with that of

Ceratoptilus [1] (p. 14G, pi. viii, fig. 33 j in some respects, and with

Telescopium [1J (p. 145, pi. viii, fig. 32) in others.
_
That is, it

resembles the nervous system of the zygoneurous Cerithiidse more

nearly than that of any other prosobranch. There are other points

of structural similarity between Cerithium and Turritella besides

those of the nervous system, as, for instance, the peculiar form of

the gill and the elongate osphradiuni. Turritella, though in no

way particularly specialized, can scarcely be regarded as approaching

a primitive type; it certainly presents a few characters that may be

considered somewhat primitive, as, for example, the presence of an

epipodium, also the peculiar papillae and fringe of the mantle, and, in

the case of T. rosea, Quoy & Gaim., the presence of otoconia; yet,

taken on the whole, and especially with reference to the nervous

system, we must look upon Turritella as a moderately highly organized

monotocardian, and presenting no approach to the structure of the

Diotocardia. If the notched forms of Turritella are, as is supposed,

allied to the extinct genus Murcliisonia, they will have to be removed
from the family Turritellidae. Before this point can be cleared up,

however, we must have some knowledge of the anatomy of these forms.
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EXPLANATION OF PLATE VI.

Fig. 1. Turritella communis, Risso. Side view of the head.

,, 2. . General dissection of a female.

,, 3. . Nervous system seen from above.

,, 4. . Nervous system seen from right side.

,, 5. . Transverse section through the mantle - cavity of

a male, x 20.

,, 6. . Transverse section through the end of mantle-cavity

and beginning of visceral mass, x 22.

,, 7. Radula of Turritella australis.

a.
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DESCRIPTIONS OF NEW SPECIES OF LAND-SHELLS FEOM
CENTRAL AND SOUTH AMERICA.

By S. I. Da Costa.

Read 12th January, 1900.

PLATE VII.

1. Streptostyltjs flavescens, n.sp. PI. VII, Fig. 1.

Testa ovato-conica, tenuiuscula, flavescens; anfractus 7, subplano-

convexi, ad suturas marginati, glabri, nitidi ; columella brevis, arcuata,

et contorta ; apertura oblonga, longitudinis totius \ sequans. Long. 22,

diam. 11 mm. ; apertura long. 11, lat. 4*5 mm.
Hah.— Chiriqui, Panama.
It would appear that this shell is rightly placed in the genus

Streptostylus, seeing that it has a twisted columella, and is not

truncated as in Glandina.

2. Glandina Chiriquiensis, n.sp. PI. VII, Fig. 2.

Testa subfusiformi - oblonga, pelucido - cornea, vel albida ; spira

subobtusa, ad suturas impressa et marginata ; anfractus 5, rotundati,

politi, longitudinaliter fortiter striati, sub lente transversim striati

;

columella contorta, abrupte truncata, albida ; apertura mediocris,

labro ad marginem albo. Long. 19*5, diam. 9 mm.; apertura long. 9,

lat. 4*5 mm.
Hub.—Chiriqui, Panama.
This species bears a strong resemblance to G. Underwoodi, Fulton,

from Cartago, Costa Rica, but differs from it in having a more
attenuated spire. The colour is generally much paler, in fact

occasionally it is nearly white, while the columella and peristome are

always white.

3. Glandina floccata, n.sp. PI. VII, Fig. 3.

Testa fusiformis, spira elongata, tenuis, ventricosa, pellucido -

fuscescens, strigis castaneis remotis picta, maculis subobscuris albidis

sparsim floccata ; anfractus 8, longitudinaliter creberrime plicato -

striati, ad suturas subtiliter et creberrime crenulati; columella arcuata,

conspicue truncata
; apertura sub-ampla, fuscescente alba. Long. 89,

diam. 35 mm.; apertura long 46, lat. 18 mm.
Hah.—La Armenia, near Bogota, U.S. of Colombia.
This fine species bears a strong resemblance to G. striata, Mull. ; the

last whorl, however, is rather more ventricose, and exhibits a feature
never found in that species, viz., the presence of several white flecks

scattered irregularly over the body-whorl ; the only other instance of

similar spotting maybe observed in examples of G. Vanuxemenm, Lea,
from Mexico.
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4. Glandina ^quatoria, n.sp. PL VII, Fig. 4.

Testa fusiforme-oblonga, crassiuscula, nitida, purpurascente-castanea

;

anfractus 6, convexiusculi, longitudinaliter creberrime plicato-striati,

sub lente minute transversiui striati, ad suturas tenuiter crenulati

;

columella recta, abrupte truncata ; apertura cinerasceate-castanea,

peritremate alba instructa. Long. 59, diam. 27 mm. ; apertura

long. aO, lat. 12 mm.
Hah.—Peramba, Ecuador.

Tbe single specimen of tbis sbell recently received from Ecuador
appears to differ from any hitherto described species. Although
closely allied to O. saccata, Pfr., it is darker in colour, smaller, and
much thicker, the longitudinal plication is closer, and the transverse

striation much finer ; it has also a straighter columella.

5. Cyclophorus Underwoodi, n.sp. PL VII, Figs. 5-8.

Testa profunde et aperte umbilicata, conico - depressa, solidula,

superne ustulato-castanea, inferne viridescenti-lutea, sub periostraco

fusco - corneo deciduo alba, ad peripheriam saturate fasciata ; an-

fractus 6, convexi, spiraliter undato-corrugati, infra laeves ; apertura

oblique circularis, peristomate simplice, ad suturam sinuato ; operculum
corneum, arctispiratum, conspicue lamellosum. Diam. maj. 45, min.
32 mm. ; alt. 30 mm.
Hah.—Carrillo, Costa Pica.

This shell, recently discovered by Mr. Underwood at Carrillo, Costa

Pica, is a fine example of an occidental Cyclophorus. It presents

a peculiarity in the construction of the operculum, the margin of

which is marked by exceptionally strong and extended lamella?,

a consequence, probably, of the extreme obliquity of the aperture. It

may also be observed that the sutures of the two last whorls appear
canaliculated ; whether this feature is constant or not, cannot be
positively assumed in the absence of a full series of specimens.

EXPLANATION OF PLATE VII.

Fig. 1. Streptostylus flavescens, n.sp.

,, 2. Glandina Chiriquiensis, n.sp.

,,3. ,, floccata, n.sp.

,, 4. ,, aequatoria, n.sp.

,, 5-7- Cyclophorus Underwoodi, n.sp.

,,8. ,, ,, operculum.
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ON TWO NEW CYPR2EID-E.

By Mrs. Agnes ~F. Kenyon.

Head Xlth January, 1900.

1. Cypilea Kauilani, n.sp. Fig. I.

Shell globosely pyriforra, margins pitted, dorsal surface adjoining

the margins light fawn-colour, thinly sprinkled with white spots, most

of which are cribrose, the central portion of the dorsal surface is

thickly sprinkled with white intersecting spots, a few of which have

a central dark spot, or are annulated. Base a livid cream - colour,

Fig. I. Cyprsea Kauilani, n.sp.

,, II. Trivia acuti-sulcata, n.sp.

especially the centre of the columellar lip, where there is a livid

blotch, the upper portion of the terminal arches are faintly lilac-

tinged, the posterior arch is adorned by twin callosities, and the
anterior by one callosity only, so that in this respect it resembles
C. btcallosa, Gray, but the extremities are only very slightly produced,
and the shell is not flattened. Dentition coarse, teeth light orange-
coloured, outer lip 20 (centre tooth bifid), labium 16, where the teeth
are also set at a peculiar knee-like angle at the margin of the aperture.
Owing to the rising of the lip to form the angle, the teeth are not so
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deeply cut, as where they extend backwards partially over the base

the deep cutting forms a pit between each tooth. I do not think this

peculiarity is recorded of any other species. The basal margin on the
columellar side is convex, whilst the labial side of the margin is

flattened and reflected backwards. Length 28, breadth 18, height
12 mm.
Sab.—Hawaiian Islands.

2. Trivia acuti-sttlcata, n.sp. Fig. II.

Shell flesh-coloured, dorsal sulcus deep, reaching to the extremities,

each extremity thus showing two points, posterior extremity slightly

produced ; high, arched, and globose in shape, ribs regular and evenly

distributed, aperture having a semicircular form, resembling the

illustration of T. brevissima, Sby. ; outer lip margined. Length 8,

breadth 6, height 6 mm.
The sulcus presents distinct peculiarities, since the ribs are not

broken or divided, but depressed into the hollow of the sulcus, which
is pitted opposite the interstices.

Hub. ?
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FURTHER NOTES ON HELICOID LAND SHELLS FROM JAPAN,

THE LOO-CHOO, AND BONIN ISLANDS, WITH DESCRIPTIONS

OF SEVEN NEW SPECIES.

By G. K. Glide, F.Z.S., etc.

Read 9th March, 1900.

PLATE VIII.

Since reporting on two collections from Japan and the Loo - Choo

Islands, the writer has received from the same source several

additional species, seven of which appear to be nndescribed. In

addition, one species from Bonin has come to hand. The occurrence

in Japan of the genus Chloritis, to Avhich I refer two shells of an

nndescribed species, is of very great interest ; and I may mention

in this connection that, in looking over the Lewis Collection of

Japanese shells in the British Museum, I found it to contain two

unnamed specimens belonging to an allied species of this genus.

Furthermore, the discovery of the genera Gancsclla, Macrochlamys,

and Amouldia in the Loo - Choo Islands appears to me to be

noteworthy.

The following is an enumeration of the species :

—

JAPAN.

1. Arnouldia phtllophila, Reinh. Two specimens. Kashima,

province Harima. Hitherto only recorded from Mososeki.

2. Arnouldia stenogyra, A. Ad. Six specimens. Kashima,

province Harima. Hitherto only recorded from Tsu-shima.

3. Arnouldia acutangula, A. Ad. Six specimens. Kioto. Not

previously recorded from this locality.

4. Chloritis (Trichochloritis) ekagilis, n.sp.

PI. VIII, Figs. 18-20.

Shell perforate, depressed, fuscous - corneous. Spire flat, apex

sunken, suture deep. Whorls 4
-J, convex, increasing slowly at

first, then rather suddenly, densely covered with short stiff hairs

arranged in oblique rows. The last whorl not descending in front,

inflated ; below, descending rather suddenly into the narrowly

perforated umbilicus. Aperture slightly oblique, rounded - lunate

;

peristome thin, straight; the margins convergent, united by a thin

callus on the parietal wall ; columellar margin slightly reflected and

partly covering the deep narrow umbilicus. Diam. maj. 15 -

5,

min. 13 mm. ; alt. 11 mm.
Hah.—Kioto.

Type in my collection. Two specimens.
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This new species, -which belongs to the group of CMoritis

hrevidens, Pfr., differs from all known species by its thin, fragile,

semi-transparent texture. It extends the known range of this genus

to the northward and westward, Southern China being the most
northern and the Philippine Islands the most western previously

recorded habitats.

5. Ganesella myomphala, Martens. Hirado, province Hizen. Ten
specimens. A very fine large form.

Diaru. maj. 43, min. 37 mm. ; alt. 32 mm.
Tanabe, province Kii. Ten specimens.

Diam. maj. 36, min. 31 mm. ; alt. 25 mm.
Izuhara, Tsu-shima. Ten specimens.

Diam. maj. 36, min. 32 mm. ; alt. 28 mm.
Var. fusca, var. nov. More solid and much darker than the type.

Lilt blackish brown.

Jvokubu, province Hida Two specimens.

Diam. maj. 37, min. 31 mm. ; alt. 31 mm.
,, ,, 39, ,, 36 ,, ,, 37 ,,

Var. minor.

Fukura, Awaji Island. One specimen.

Diam. maj. 25, min'. 22-5 mm. ; alt. 18*5 mm.

6. Ganesella tabtjensis, Anc. = patruelis, A. Ad.

Kaminoho, province Mino. One specimen.

Diam. maj. 20, min. 19 mm.; alt. 17 mm.

7. Ganesella sphinctostoma, A. Ad. The form figured by Kobelt,

Fauna Moll, extram. Jap., t. 2, f. 11.

Ibuku Mountain, province Omi. Two specimens.

Diam. maj. 20, min. 18 mm. ; alt. 15 mm.
11 )J 1 "j 11 *" 11 11 " »!

8. Ganesella Hilgendorfi, Kob.

Ibuku Mountain, province Omi. Two specimens.

Diam. maj. 12, min. 10 - 75 mm. ; alt. 8 mm.
io.(; 11 q

ii ii l " u
i ii x L ii ii

u ii

9. Ganesella eumenes, West. Ten specimens. Hirado, province

Hizen. Hitherto only recorded from Mizu, Kiu-siu.

Diam. maj. 13-5, min. 11 mm.; alt. 9 -25 mm.
„ „ 12, „ 10-5,, „ 8-5 „

10. Eulota (s.s.) Sieboldiana, Pfr., var. minor. Kioto. Two
specimens.

Diam. maj. 11, min. 10mm.; alt. 10 -5mm.
ii ii

10. D, ,, 9 ,, ,, 9 ,,

11. Eclota (Plectotropis) ^mula, n.sp. PI. VIII, Figs. 9-11.

Shell widely umbilicated, trochoid, rather thin, dark corneous-brown.

Spire elevated, suture impressed, apex prominent, acute. Whorls 6,

increasing slowly, a little rounded above, tumid below, angulated

round the wide umbilicus, transversely striated, decussated with
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microscopic spiral lines above and below under a tbin cuticle, and

covered with transverse rows of interrupted scales. Last whorl

shortly descending in front, with an acute compressed keel at the

periphery, the keel covered with a deciduous fringe of moderate scales.

Aperture oblique, sub-diagonal; peristome thin, acute, margins

approaching, the upper straight, the outer and lower a little

expanded. Umbilicus wide and deep. Diam. niaj. 12-14-5, inin.

10-5-13 mm. ; alt. 6-5-8 mm.
Sal.—Takeya, province Idzumo.

Type in my collection. Ten specimens.

The nearest ally is Eulota (Plectotropis) trochula, A. Ad., from which

the new species differs in being smaller and thinner, as well as in its

much wider umbilicus and more acute apex; further, the peristome is

less thickened and reflected, its margins more convergent, and the

peripheral fringe shorter and more deciduous.

12. Eulota (Plectotropis) horrida, Pilsbry. PI. VIIT, Figs. 6-8.

Shell widely umbilicated, flattened, discoidal, thin, dark corneous.

Spire depressed, apex obtuse, suture rather shallow. "Whorls 5-5 J,

slowly widening, flattened above, tumid below; striated transversely,

and decussated by microscopic spiral lines under a thin cuticle, which
is raised into thin transverse lamellae ; these lamella? are produced into

long fimbriae, rather short and dispersed above, but longer and densely

covering the shell below, where they are arranged in more or less

regular horizontal rows. Last whorl descending slowly and shortly

in front, carinated above the periphery, a little constricted behind the

peristome. Aperture oblique, subcircular
;

peristome thin, acute,

scarcely thickened ; the margins approaching, the upper straight, the

outer and lower a little expanded, columella!' margin slightly reflexed

over the wide and deep iimbilicus. Diam. niaj. 13-5, min. 12 mm.;
alt. 6 mm.

Hah.—Saigo, province Uzen.
Two specimens.

The nearest ally appears to be the Chinese Eulota (Plectotropis)

trichotropis. E. horrida differs from it, however, in the much more
depressed spire, in the greater inflation of the whorls below, as well

as in the coarse, stiff, closely set fimbriae of the lower surface. The
latter character, indeed, separates the present from every other known
species of the genus.

[Since the above description was written, I find Mr. Pilsbry has

published this species (by a strange coincidence, under the same
name as proposed by me) in the Nautilus, May, 1900, xiv, p. 11.]

13. Eitlota (Euhadra) Senckenbergiana, Kob. Kokubu, province

Hida. Two specimens. Typical forms of this beautiful and rare

species ; they do not quite reach the dimensions of Kobelt's types.

Diam. maj. 49, min. 43 mm.; alt. 33mm.
Shinano. Two specimens. One is much decorticated.

Diam. maj. 54, min. 47 mm. ; alt. 33 mm.
The second specimen is more depressed than the other.

Diam. maj. 54 -

5, min. 46 mm.; alt. 29 mm.
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14. Eulota (Euhadra) Luhuana, Sby.

A. Straw-yellow with a blackish-brown third band and umbilical

patch (fifth band), suffused with light-brown near the mouth.

Three specimens have the third and fourth bands coalesced, of

a pale-brown. Lip fuscous.

Geifuku, Iki-shima. Five specimens.

Diaui. maj. 40, min. 34 mm. ; alt. 27 mm.
,, ,, 37, ,, 32*5

,, ,, 28 ,,

B. Pale to dark- corneous. One specimen has a faint interrupted

second band ; two others have the second band continuous,

dark-brown. The remaining two have the first band diffused,

pale-brown ; the second band narrow, dark-brown ; the third and

fourth coalesced of a dark-brown, becoming diffused farther back
;

all have the dark umbilical patch. Lip fuscous.

Kamomura, province Shima. Five specimens.

l)iam. maj. 34, min. 29 mm. ; alt. 22 mm.
oo 97 i q

C. Dark chestnut, becoming blackish towards the mouth ; it has

a narrow second band and umbilical patch black ; lip dark fuscous.

Kamomura, province Shima. One specimen.

Diam. maj. 32, min. 27 mm. ; alt. 22 mm.

D. Var. Herklotsi, Mts.

1

.

From blackish chestnut to chocolate in colour ; lip livid

chocolate to pale fuscous. Band formulas : 12(34)5,12(345),
12305, 02005, 02(34)5.

Izuhara, Tsu-shima. Eight specimens.

Diaru. maj. 41, min. 34 mm. ; alt. 26 mm.
>> )> 37, ,, 31 ,, ,, 23 ,,

,, ,, 355, ,, 30 ,, ,, 25 ,,

2. From corneous to dark brown ; band formulas as in

preceding.

Tashiro, province Owari. Seven specimens.

Diam. maj. 37, min. 31 mm. ; alt. 21 mm.
)> J? 31, ,, 26 ,, ,, 20 ,,

E. Yar. eoa, Crosse. Apparently a rare form.

Yoshinaga, province Suruga. One specimen. Lip rosy.

Diam. maj. 39, min. 33 mm. ; alt. 20 mm.
Kasanishi, province Totomi. Two specimens. One is a little

more elevated in the spire, and has a white lip ; in the other

the lip is rosy.

Diam. maj. 42"5, min. 355 mm. ; alt. 245 mm.
u ti 42, ,, 35 ,, ,, 2L'5 ,,

Mikusiga, province Suruga. One specimen.

15. Eulota (Euhadra) peliomphala, Pfr.

A. Pale straw-colour; allied to typical E. peliomphala, but larger

and more depressed.
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Omikado, province Inaba. Six specimens.

1. Three specimens, bandless.

Diam. maj. 42, min. 36*5 mm. ; alt. 25 mm.
„ 39, „ 32-5 „ „ 22 „

2. Three specimens with second and fifth hand dark brown.

Diam. maj. 42, min. 36 mm. ; alt. 26-5 mm.
„ 40, „ 34 „ „ 24-5 „

B. Var. Brandti, Kob.

Yamakura, province Shimosa. One specimen.

Diam. maj. 28-5, min. 24 mm. ; alt. 19 mm.

C. Var. Nipponensis. Kobelt.

Kobe, province Setsu. Six specimens.

Transversely streaked alternately with brown, pale corneous,

and straw yellow. Differs from typical Nipponensn in having

a dark umbilical patch and a dark-brown, narrow or broad,

second band, which in one specimen, however, is almost

obliterated.

Diam. maj. 34, min. 28 ,5rnm.; alt. 22 mm.

,, ,,
32 -

5, ,, 26*5 ,, ,, 19 ,,

„ ,, 29, „ 25 „ „ 19 „

16. Eulota (Euiiadra) Blakei, Kob. = E. Blakeana, Gude, non

Newc, ante, p. 16, pi. ii, figs. 18-20. Yadonobe, province Oshima,

Island Yezo. Thirty specimens. The banded and bandless forms

are in about equal proportions ; one specimen has only a single

supra-peripheral band. This form was erroneously referred by me to

E. Blakeana. Mr. Pilsbry informs me that Newcomb's species, the

type of which has been examined by him, is quite distinct. He
thinks Kobelt's name for the present species should stand, since the

variation in spelling is sufficiently different and involves a different

meaning.

17. Eulota (Euhadra) sericea, n.sp. PI. VIII, Figs. 12-14.

Shell umbilicated, depressed, discoid ; finely ribbed anil decussated

with incised spiral lines ; unicolorous grey corneous, thin, pellucid,

with a silky gloss ; spire low conoid, apex obtuse, suture impressed.

"Whorls 6, increasing regularly, a little convex above, inflated below

;

the last bluntly angulated above the periphery, suddenly widened at

the mouth, not descending in front. Aperture oblique, roundly

lunate
;

peristome scarcely thickened, acute, expanded ; margins
converging, united by a thin callus on the parietal wall ; columellar

margin slightly reflected over the moderately wide, deep, perspective

umbilicus, which allows all the whorls to be seen distinctly.

Diam. maj. 30-29, min. 25-24"5mm.; alt. 16-15-5 mm.
Uab.—Teshio.

Type in my collection. Two specimens.

The nearest ally is E. Blakei. The Lewis Collection of the British

Museum contains two unnamed shells, which I refer to this species.

The width of the umbilicus appears to be somewhat variable.
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18. Eulota (Euhadra) scevola, Mts. Tadate, province Shinano.

One specimen. A blackish -brown form, with a narrow dark

peripheral baud, bordered above and below with a narrow lighter

zone. Diam. maj. 32, min. 275 mm.; alt. 18 mm.
Koknbu, province Hida. Two specimens. Chestnut brown. Diam.

maj. 33o, min. 29 mm. ; alt. 19 mm.

19. Vallonia tenera, Peinh. Osaka. Five specimens.

LOO-CHOO ISLANDS.

20. Macrochlamys fulgens, n.sp. PL VIII, Figs. 24-26.

Shell perforate, trochoid, thin, shining, pellucid, dark corneous.

Spire depressed, apex obtuse, suture linear, margined. Whorls 4,

I
increasing rather suddenly ; the last twice as wide as the penultimate,

L convex, a little inflated ; finely striated, decussated by microscopic

[spiral lines. Last whorl not descending, slightly excavated in the

"umbilical region. Aperture slightly oblique, lunate; peristome thin,

"straight, acute; margins distant, sub-parallel, the columellar margin

a little reflected and nearly covering the very narrow umbilical

perforation. Diam. maj. 7, min. 6 mm.; alt. 4*5 mm.
Ilab.—Loo-Choo Islands.

Type in my collection. Ten specimens.
! This Macrochlamys is, I believe, the first recorded from the

Loo-Choo group.

21. Arnouldia Nahaexsis, n.sp. PI. VIII, Pigs. 21-23.

Shell imperforate, trochoid, thin, pellucid, pale corneous. Spire

i
elevated, apex obtuse, suture impressed. Whorls 5£, widening very

slowly, convex, with a thread-like compressed keel at the periphery.

Last whorl scarcely wider than the penultimate, not descending in

, front, excavated in the umbilical region. Aperture a little oblique,

lunate
;

peristome thin, acute, straight, margins distant, columellar

margin a little reflected. Diam. 3, alt. 2 -5 mm.
H(dt.—Naha.
Type in my collection. Ten specimens.

This genus, like the preceding, has not, to my knowledge, been

hitherto found in the Loo-Choo Islands. Possibly many more species

of both genera remain to be discovered. The present Arnouldia

appears to be allied to A. pustulina, Peinh., a Japanese shell.

22. Gaxesella tdrrita, n.sp. PL VIII, Pigs. 1 and 2.

Shell dextral, perforate, elongate-conoid, thin, sub-pellucid, pale

corneous, very finely obliquely striated, under a strong lens seen to be

decussated with microscopic wrinkled spiral lines. Spire elevated;

apex minute, exserted ; suture slightly impressed. Whorls 9,

increasing slowly, the first four a little rounded, the remaining

flattened above, a little swollen below, carinated at the periphery

;

the last not descending in front, the baBe swollen round the umbilicus,

a little flattened below the peripheral keel. Aperture oblique, semi-

ovate
;
peristome thin, acute, a little reflected; the margins converging,
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upper straight, lower curved, forming an obtuse angle with the

columellar margin, which is reflected and half covering the narrow

umbilicus. Diam. 5-5-5-75, alt. 9-11 mm.
Ilab.—Loo-Cboo Islands.

Messrs. Sowerby and Fulton have sent me two shells of an

undescribed species which they had received from Mr. Hirase. I

provisionally place it iu Ganesella, although, when the soft parts come

to be examined, it may prove to belong to Buliminopsis. The new
shell differs from all other forms of Ganesella in its turreted shape.

No species of Ganesella has hitherto been recorded from this group of

islands, but its occurrence from a geographical point of view is not

surprising. The type-specimen is deposited in the British Museum,
the other specimen is in my collection. [Since drawing up the above

diagnosis, I have received from Mr. Hirase ten additional specimens.]

23. Eclota (s.s.) despecta, Gray. Shade. Ten specimens. Dark
brown, more solid, more coarsely ribbed, larger and darker than

the form previously recorded (ante, p. 16).

Diam. maj. 27, miu. 23 mm. ; alt. 26-5 mm.
>> :: 25, ,, 22-5 ,, ,, 24 ,,

„ „ 24, „ 21-5 „ „ 23-5 „

Kikai, Osuini Island. Six specimens. A small solid form, of

a rosy tint ; mouth and peristome rosy violet.

Diam. maj. 20, min. 1775 mm.; alt, 18 mm.
„ „ 18, „ 15-25 „ „ 15-75 „

24. Etjlota (Plectotropis) lepidophora, n.sp. PI. VIII, Figs. 3-5.

Shell depressed, trochoid, rather solid, dull ochreous - corneous.

Spire elevated, suture shallow, apex obtuse. Whorls 5-5J, slowly

increasing, flattened above, rounded below, transversely striated below
the cuticle, which is raised into dense transverse rows of elevated

triangular scales above and below. Embryonic whorls smooth. Last
whorl descending very shortly in front, carinated at the periphery,

the carina provided with a fringe of triangular scales. Aperture
oblique, subrotundate - lunate

;
peristome a little thickened and

expanded all round; margins approaching, columellar margin a little

reflexed over the umbilicus, which is deep and moderately wide.

Diam. maj. 7-5-10, min. 6-5-9 mm. ; alt. 3'75-5 - 5 mm.
Ilab.—Loo-Cboo Islands.

Type in my collection. Ten specimens.

Var. tenuis, n.var. Differs from the type in being much thinner
and paler ; the triangular scales are also much more sparse. Twenty
specimens.

25. Eulota (Plectotropis) scepasma, Pfr. PI. VIII, Figs. 15-17.

Shell conoid, solid, pale ochreous. Spire elevated, suture impressed,

apex prominent. Whorls 7, increasing slowly, rounded above, tumid
below, transversely striated, the lower surface spirally wrinkled ; the

deciduous cuticle densely covered with minute triangular scales.

Embryonic whorls smooth. Last whorl descending very slowly
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for a short distance in front, bluntly keeled, without fringe at

the periphery. Aperture oblique, securiform
;

peristome strongly

thickened and shortly expanded, fuscous ; margins distant, united

by a well-defined thick callus on the parietal wall ; columcllar margin
sub-vertical, forming an angle with the basal margin, reflected a little

[ over the umbilicus, which is deep and rather narrow, showing the

[
penultimate whorl. Diam. maj. 18, min. 17 mm.; alt. 12-5 mm.

Ilab.—Loo-Choo Islands.

[ Two specimens were kindly sent me by Mr. J. H. Ponsonby, who
"informs me he received them from Mr. Robert Cairns. Mr. Fulton
F drew my attention to the resemblance between these shells and Helix

'ncejjasma, described by Pfeiffer in 1854, of unknown habitat. Upon
' comparing them with the type-specimen of that species in the

I

British Museum this identification proved to be correct, and it is

[ a source of satisfaction to be able to fix the habitat of a species which

[ had for so many years eluded the searches of naturalists. The type

j

shell being much worn and decorticated, the published figures in

Peeve' s "Conchologia Iconica" and Tryon's "Manual of Conchology"

j

are not very satisfactory, and I have therefore thought it advisable

i
to give an illustration of one of these two specimens, which are in

L beautiful condition. E. scepasma is allied to the preceding species, but
differs in being much larger and more solid, while the triangular scales

covering the cuticle are much smaller and more crowded, and the
peripheral fringe is absent. The second specimen is a trifle smaller

than the one figured, measuring: diam. maj. 17, min. 16 mm.;
alt. 12 mm.

26. Eulota (^Egista) oculus, Pfr. Precise habitat not indicated.

Hitherto only recorded from Ty-pin-san, in the Nambu-Shoto (Madji-
cosima) group. Chocolate brown, with a whitish peripheral band and
rosy peristome. One specimen is pale yellowish-brown.

Diam. maj. 25, min. 2T5mm. ; alt. 13-75 nun.

„ 19-25, „ 17 „ „ 10-75 „

27. Eulota (Elhadra) connivens, Pfr. Kikaiga-shima, Osumi.
Four specimens. A more compressed form than the type, with
rounded periphery and blackish-brown peripheral band. Peristome
much thickened. One specimen is of a russet brown with rosy

peristome. This form somewhat resembles a miniature E. miranda.

Diam. maj. 22, min. 19'5mm. ; alt. 14 mm.
„ „ 20-5, „ 18 „ „ 12-75 „

Two specimens. Pearly white, with a narrow light-brown band.

Diam. maj 15 5, min. 13 -

5 mm. ; alt. 10mm.
:, „ 16-5, ,, 14 ,, ,, 10 ,,

28. Eulota (Euhadra) Largillterti, Phil. Shafle. Thirty
> specimens. Some bandless, some with one dark-brown peripheral
' band. One specimen has a pale greenish-yellow band.

Diam. maj. 27-5, min. 24 mm.; alt. 24-5 mm.
,, ,, 26, ,, 22-5 ,, ,, 22 -5 ,,

,, ,, 24'5, ,, 21 ,, ,, 21 ,,
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29. Eulota (Echadra) mercatoria, Gray. Two specimens.

Blackish brown, with a light zone on each side of the peripheral band.

Diam. inaj. 41, min. 36-5 mm. ; alt. 30 mm.

Two specimens. A small form of a light brown, with a narrow

blackish-brown band. One has a dark umbilical patch, the other only

a faint indication of it.

Diam. maj. 28, min. 24 mm.; alt. 18 mm.
>> )j 26-5, ,, 23 ,, ,, 17 ,,

30. Eulota (Euhadra) Yaetamensis, Pils. Two specimens. Pale

brown, rather thin, with a faint brown peripheral band.

Diam. maj. 26"5, min. 22 mm.; alt. 15 mm.

BOXIN ISLANDS.

(Ogasawara.)

31. Eulota (Mandarina) mandarijsta, Gray. Bonin Islands (precise

island not indicated). Two specimens. One shell has a broad dark

supra-peripheral band reaching to the suture, a narrow dark peripheral

band bordered above and below by a pale zone, and broad dark-brown

band below ; the umbilical region is pale rose. The second shell has

the upper broad dark band, but no peripheral band ; and the lower

band is much interrupted and ill-defined.

Diam. maj. 23, min. 20'5 mm. ; alt. 185 mm.
Six specimens. Blackish, with a rosy zone round the umbilicus.

Traces of a black peripheral band, bordered in places by a paler zone

above and below, are noticeable.

Diam. maj. 22'5, min. 19 mm. ; alt. 18 mm.
>> >> 19) >> 17'5 ,, ,, 18 ,,

,, „ 20-5, ,, 17-25 „ ,, 16 ,,

ADDENDA.
Since publishing my first article on Japanese and Loo-Choo shells,

Mr. Pilsbiy has sent me a reprint of a paper published by him in the
Proceedings of the Academy of Natural Sciences, Philadelphia, for

1899, which I had not seen when going to press. As two of the
species described by me as new are published in Mr. Pilsbry's article,

which was issued February 12th, 1900, my names become synonyms.
They are: Eulota (Plectotropis) Hirasei (ante, p. 10, pi. ii, figs. 4-7),
which becomes Eulota cavicottis, Pils. (loc. cit., p. 527, pi. xxi,
figs. 11-13). Mr. Pilsbry makes this species the type of a new
subgenus, Ccelorus : Eulota (JEgisfa) Awajiensis (ante, p. 11, pi. ii,

figs. 8-10) becomes Eulota {JEgista) aperta, Pils. (loc. cit., p. 527,
pi. xxi, figs. 7-9). Toyonishikami, province Nagato.

In the same article (p. 526) Mr. Pilsbry changes Eulota lata, Gld.,
to E. Gainesi, on account of Helix lata] Pfr., an earlier name than
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that of Gould. As Pfeiffer's shell, however, is probably one of the

Zonitidas, certainly not a JEulota, I am unable to see the necessity

of this alteration.

ADDITIONS TO THE CLASSIFIED LIST OF HELICOID

LAND SHELLS.

JAPAN.

Chloritis.

frag His, Gude. Kioto.

Ganesella.

myomphala, Mts.

var. fusca, Gude.
Kokubu, province Hida.

var. minor, Gude. Fukura, Awaji Island.

satsuma, Pils. Kioto.

ferrugiwa, Pils. Okayania, province Bizen.

heteroghjpta, Pils. Fukura, Awaji Island.

Jacobii, Pils.

Teishoplita.

? mesogonia, Pils. Province Tonga.

Eolota.

rudis, Pils. Omi.
(Plectotropis.)

horrida, Pils. Saigo, province Uzen.

eemula, Gude. Takeya, province Idzuino.

(JEgista.)

aperta, Pils.

= Awajiensis, Gude. Toyonishikami, province Nagato ; Fukura,

Awaji Island.

(Ccelorus, Pils.)

cavicollis, Pils.

= Hirasei, Gude. Kioto.

(Euhadra.)

Luhuana, var. Herklotsi, Mts. Izuhara, Tsushima ; Tashiro,

province Owari.
Simodce, Jay. Simoda.

luna, Pils. Yurdamisawa, province Ishikari.

Mlakei, Kob.
= Blakeana, Gude, non Newc. Yadonobe, province Oshima.

sericea, Gude. Teshio.

LOO-CHOO.

Maceochlamys.

fulgens, Gude.

, Abnottldia.

Nahaensis, Gude. Naha.

VOL. IV.—august, 1900. 6
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Ganesella.

turrita, Gude.

Eulota.

(Plectotropis.)

lepidophora, Gude.
var. tenuis, Gude.

scepasma, Pfr.

(iEgista.)

oculus, Pfr.

(Euhadra.)

Largillierti, Phil.

var. immaculata, A. & R.

var. eucosmia, Pils.

var. zacosmia, Pils.

ADDITIONS TO BIBLIOGRAPHY.

Japan.

1900.—Pilsbry, H. A. : Additions to the Japanese Land Snail Fauna :

Proc. Acad.' Nat. Sci. Philad., 1899, p. 525.

1900.—Pilsbry, H. A.: Notices of some new Japanese Mollusks

:

Nautilus, xiv, p. 1 1

.

CORRIGENDA.

In my classified list (ante, p. 19) Plectotropis Ningpoensis, Bttgr.,

should be deleted, since it is a Chinese shell. Mr. Pilsbry informs

me that Trochomorpha Fritzei, Bttgr., referred by me to Plectotropis

(ante, p. 20), is a true Trochomorpha.

EXPLANATION OF PLATE VIII.

Figs. 1,2. Ganesella turrita, n.sp.

„ 3-5. Eulota lepidophora, n.sp.

,, 6-8. ,, horrida, Pilsbry.

,, 9-11. „ semula, n.sp.

,, 12-14. ,, sericea, n.sp.

,, 15-17. ,, scepasma, Pfr.

,, 18-20. Chloritis fragilis, n.sp.

,, 21-23. Arnouldia Nahaensis, n.sp.

„ 24-26. Macrochlamys fulgens, n.sp.
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NOTE ON THE GENERA CALLOCARDIA AND YESICOMYA.

By Edgar A. Smith, F.Z.S., etc.

Read 9th March, 1900.

The genus Callocardia was founded by A. Adams 1 upon a single left

valve, dredged off the Island of Qnelpaart in 48 fathoms. His

description of the hinge-teeth would not lead one to suppose that the

shell in question really belonged to the Veneridae, and was inseparable

from Caryatis, a subgenus of Meretrix, as already pointed out by
Sowerby, 2 who did not, however, describe the hinge in detail, but

merely observed that it was almost identical with that of Caryatis

Sungerfordi, which he described at the same time.

Having recently examined examples of Callocardia Stearnsii, Dall,

and C. lepta, Dall, I was glad of the opportunity of comparing them
with the type of the genus, and at the same time with C. Atlantica,

Smith, C. Pacijica, Smith, and C. Adamsii, Smith, which I had
doubtfully assigned to Callocardia in the report on the " Challenger"

Pelecypoda. The result of this examination would seem to show that

Fig. I.

—

Caryatis isocardia.

Mr. Sowerby was quite right in uniting Callocardia with Caryatis,

and that the other above-named species do not belong to that genus,

but should be placed in Vesicomya, which was described by Dall 3 as

a subgenus of Callocardia, for the reception of the three above-named

"Challenger" species with C. pilula, Dall, C. venusta, Dall, and

C. subquadrata (Jeffr.), Dall, since named C. (Ves.) Dalli by Verrill

and Bush.

One of the perfect examples of Callocardia guttata, A. Ad., the type

of the genus (= Cytherea (Caryatis) isocardia, Sby.), mentioned by
Sowerby, was obtained for the Museum, thus enabling me to compare

both valves with typical species of Caryatis. The hinge of the left

valve is described by Adams as consisting of two teeth with a narrow
curved pit between them. The anterior tooth is said to be very

prominent, angularly bent in the middle, with an anterior and

1 Ann. & Mag. Nat. Hist., vol. xiii (1864), p. 307.
2 Proc. Zool. Soc, 1888, p. 218.
3 Bull. Mus. Comp. Zool., vol. xii, p. 272.
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posterior pit, and with the edge raised into four cusps ; the posterior

tooth heing oblique, narrow, elongate, curved, with the edge raised

into two slight points. With the actual valve before me, it is possible

to understand this description, except that I can find only three cusps

upon the so-called anterior tooth.

By comparing the figure of C. isocardia 1 (Fig. I) with those of

various species of Caryatis given by Bonier, 2 the similarity in the

binge is fairly observable, and an examination of the several species,

side by side, shows that there is no essential difference between any

of these forms. The two diverging teeth beneath the umbo in the

left valve of C. isocardia do not, however, form such an acute angle as

usual in the section Caryatis, and the pit between them is peculiarly

deep. The teeth of the right valve, although thin and delicate, agree

exactly in form and position with those of other species of the genus.

Owing to the tenuity of the valves, the muscular scars are very

indistinct, and the pallial line is scarcely traceable. It is therefore

impossible to say, from the specimens examined, to what extent it

may be sinuated.

Fig. II.— Vesicomya lepta.

The hinge of Vesicomya (Fig. II) is lighter and less complicated than
that of Caryatis, and the different species exhibit slight modifications
which could only be understood from enlarged and accurate
drawings. The pallial line in this genus is scarcely sinuated
in some species, whereas in others it is somewhat deeply inflected.
The following species, which are quoted under their original names,
probably belong to Vesicomya :

—

1. Callocaedia (?) Atlantica, Smith: Beport Challenger Exped.
Lamellibr. (1885), p. 157, pi. vi, figs. 8-8/;.

Sab.—West of Azores, in 1,000 fathoms.

2. Callocaedia (?) Pacifica, Smith: op. cit., p. 156, pi. vi,

figs. 9-93.

Hal.—Mid North Pacific, in 2,900 fathoms.

3. Callocaedia (?) Adamsii, Smith: op. cit., p. 155, pi. vi,

figs. 7-75.

Hob.—South of Sierra Leone, in 2,450 fathoms.

1 Proc. U.S. Nat. Mus., vol. xii (1899), pi. x, fig. 5.
3 Novit. Couch. Venus, Ed. i, pis. xxii-xxxiii.
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*4. Diplodonta pilula, Dall : Bull. Mus. Comp. Zool., vol. ix

1(1881), p. 136; vol. xii, p. 274, pi. viii, fig. 13, as Callocardia

(
Vesicomya) pilula.

3 Sab.—Caribbean Sea, 339 fathoms.

*5. Callocardia (Vesicomya) venusta, Dall : Bull. Mus. Conip.
:
Zool., vol. xii (1886), p. 274; vol. xviii (1889), p. 439, pi. xl, fig. 5.

f
Sab.—Off Cuba, 801 fathoms ; off North Carolina, 731 fathoms.

*6. Callocardia albida, Dall : Proc. U.S. Nat. Mus., vol. xii

(1890), p. 268.

Sab.—Off Rio Janeiro, 59 fathoms.

*7. Callocardia Smithii, Dall : Proc. U.S. Nat. Mus., vol. xii

\ (1890), p. 208, pi. x, figs. 1, 2, 3.

Sab.—OS. Tobago, 880 fathoms.

8. Callocardia Stearnsii, Dall: Proc. U.S. Nat. Mus., vol. xviii

(1896), p. 17.

Sab.—OS coast of Washington, 786 fathoms.

9. Callocardia lepta, Dall : Proc. U.S. Nat. Mus., vol. xviii

(1896), p. 17.

Sab.—Gulf of California, 857 fathoms; off Oregon, 786 fathoms.

*10. Callocardia ovalis, Dall: loc cit., p. 18.

Sab.—Gulf of Panama, 1,672 fathoms.

*11. Callocardia gigas, Dall: loc. cit., p. 18.

Sab.—Gulf of California, 857 fathoms.

*12. Callocardia (Vesicomya) Dalli, Verrill & Bush : Proc. U.S.

Nat. Mus., vol. xx (1898), p. 817.

Sab.—Atlantic, off Portugal, 740-1,095 fathoms.

*13. Callocardia Callogonia) Leeana, Dall : Proc. U.S. Nat.

l Mus., vol. xii (1890), p 269.

Sab.—OS Tobago, 880 fathoms.

*14. Callogonia angulata, Dall: op. cit., vol. xviii (1896), p. 19.

Sab.—Gulf of Panama, 1,270 fathoms.

* Species thus marked are known to the writer only from the descriptions.
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ON THE SOUTII AMERICAN SPECIES OF MYTILID.E.

By H. von Jhering.

Read 9th March, 1900.

In studying the Mytilidse of Brazil and Patagonia, and their relation-

ships with allied species in other parts of the globe, some facts

appeared singular, more especially the want of precision in distinction

between certain groups of Mytilus and Modiolus, and the association of

Mytilus cdulis with species belonging to quite a different section.

To Dr. W. H. Dall, in his excellent work on the Tertiary Fauna
of Florida (Trans. "Wagner Free Inst. Philadelphia, vol. iv, pt. 4,

1898), we owe a new treatment of the divisions and subdivisions of

the Mytilidse. So far as the separation of Mytilus and Modiolus is

concerned, Dall accepts the old views, separating the two by the
position of the umbones and the presence or absence of teeth. Neither
of these characters is decisive, and there are forms, as, for example,
Modiolus citrinus, Bolten (= sulcatus, Lam.), in which the teeth are

much more developed than in many species of Mytilus. The 6ame is

true of the position of the umbones. These are terminal in Mytilus
eduks, Linn., and allied forms, non-terminal in many species of

Modiolus
; on the other hand, there are species of Mytilus with non-

terminal umbones, and of Modiolus with terminal beaks. In Modiolus
Trailli, Eve., the umbones are terminal, and in M. capax, Conr., nearly
so._ These forms offer no difficulty in their classification with the
allied species of Modiolus, but there are others in which this is not
the case.

_
There are a great number of species, both of Mytilus and

Modiolus, in which the umbones are more or less terminal, and situated
above the anterior extremity of the shell. This is the case in
Mytili belonging to the group of M. Solisianus, Orb., M. minimus, Poli,

etc., and also in the sections Rormomya, of Mytilus, and Bracliydontes,
of Modiolus. In these subgenera the umbones offer no reason for
generic separation, nor does the dentition. Comparing Modiolus
citrinus, Bolt., with Mytilus Doming ensis, Lam., the position of the
umbones is the same in both, but the teeth are more developed in the
former species, which is also more solid. Really it would be more
natural to completely change the generic position of both. Clessin,
m hi^ monograph of the Mytilidge (Martini & Chemnitz, Conch.-Cab.,
vol. viii, pt. 3, 1889), figures both species under the name of Modiola
sulcata, Lam. Of the figures, pi. iv, fig. 10, and pi. xxv, figs. 5, 6,
really refer to this species, but pi. xxxi, figs. 9, 10, represent Mytilus
Domingensis, Lain., a species which he also described (p. 87, pi. xxv,
figs. 1, 2) as Mytilus Orbignyanus, Clessin. Mytilus oralis, Lam.,
offers another instructive example. This species is figured by Clessin
(pi. xxxiii, figs. 4, 5) as Modiolus ovalis, Clessin, and what he describes
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as My t this ovalis, Lam. (pi. xi, figs. 11, 12), belongs to Modiolus

purpuratus, Lam. Of this last - named species I have specimens

received from Dr. R. A. Philippi, while of Mytilus ovalis, Lam., I have
examples from St. Cruz, Patagonia. Here we have a Modiolus

described by a specialist as Mytilus, and vice versd. The same thing

has already been pointed out by Tapparone - Canefri, who, in his

"Viaggio della Magenta" (1873), p. 247, says that he has seen

the Patagonian Mytilus ovalis, Lam., in the British Museum as

M. purpuratus, Lam., which latter, however, is a Modiolus. On
comparing the two species, I observe that old shells of M. purpuratus

have the anterior extremity very stout and somewhat deformed,

and the anterior muscular impression very pronounced. There are

examples of M. purpuratus with and without teeth. The teeth are

\ also very variable in M. ovalis. Externally both are identical, and in

fact, I believe, both only local varieties of the same species. Morch
classifies M. ovalis with Modiolus.

Mytilus falcatus, Orb., of Patagonia, described by me (Pevista Mus.
Paulista, torn, ii, p. 106) as Modiolus, is figured by Reeve both as

Mytilus and Modiolus ; his Modiolus strigatus (figs. 33 ' and 83) and
Mytilus sinuatus (fig. 16) are synonvmous, and, as I believe, identical

with M. falcatus. Orb., which has the same shape. Many of the

Argentine examples are ornamented with the same dark - green

markings as M. falcatus.

It therefore seems necessary to unite these intermediate forms in one
s section, and, suppressing the section Brachydontes of Modiolus, to unite

5 all these radially striate species, having subterminal umbones, with
• Mytilus.
'< Mytilus is said to be dimyarian, but there are both dimyarian and
' monomyarian species. Among the Mytilus with smooth surface there

! is a group of closely allied species which are all monomyarian. This
; section comprises M. chorus, Molin., M. perna, L., and M. latus,

i Dillwyn. The absence of the anterior adductor is not the only

! important character of this group ; there is also a distinctive disposition

> of the posterior retractor muscle. In the typical Mytilus, as also in

Modiolus, the posterior retractor has a straight insertion in the shell,

, forming, with the adductor scar, a figure ' 6.' In the Mytilus perna,
' Linn., group, the posterior retractor scar is divided into two portions,

' a separate rounded portion lying on the inner side of its pointed

- anterior end. This is the byssal muscle, which is well developed in
: M. perna, Linn., and M. latus. Lam., but in M. chorus, Molin., the
' separation is sometimes incomplete, aud then the impression of the

i byssal muscle is contiguous to the rest of the posterior retractor scar,

i as seen, for example, in the figure of M. meridionalis, Krauss (Clessin,

Mart.-Chemn., pi. viii, fig 8b). I have examined an animal of

i M. meridionalis, Krauss, in which both portions were quite separate,

' as they are also in the Chilian M chorus, Molin.

My observations on the muscle scars have been further completed

by an examination of the rich collection of mussels, well preserved in
1 alcohol, in the Copenhagen Museum, that were placed at my disposal

with great liberality in 1876. The want of the anterior adductor
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I noted on M. perna, M. meridionalis, and M. hamatus, Say. The

adductor, in its primitive form, is only a modification of the fibres of

the united mantle lobes, and its isolation represents a later phylogenetic

state, which, perhaps, may be repeated in the ontogeny. Probably

the dimyarian state represents the older one, and the reduction and

disappearance of the anterior adductor a secondary modification, which

may have originated independently in many families. In the genus

Mytilus, the want of the anterior adductor is not a very important

character. Mytilus MageUanicus, Chem., from the Magellan Straits, is

dimyarian when young, but monomyarian in old specimens, while the

New Zealand race seems to be always dimyarian.

Judging from my experience among the radially striate Mytili,

monomyarian forms occur only in the section Aulacomya, in which

Morch includes M. MageUanicus, Chem., and M. crenatus, Lam., from

South America (this last may be M. decussatus, Lam.). To this group

M. hamatus, Say, with acuminate anterior extremity and terminal

umbones, also belongs. On the other hand, the radially striate Mytili

of Morch' s section Hormomya, as also the striate Modioli, subg.

Brachydontes, are dimyarians. Since almost all these forms have the

anterior extremity obtuse, and the umbones subterminal, situated above

or very little behind the anterior extremity, it would seem natural

to accept for these species Morch' s subgenus Hormomya ; but, in

opposition to such a division, we must note that M. exustus, Linn.,

has the pointed anterior extremity of M. hamatus, and it seems an

unnatural grouping to separate them because one is monomyarian
and the other dimyarian.

It appears to me, therefore, convenient to separate the two groups

of striate Mytilus, one with pointed anterior extremities and terminal

umbones, the other with blunt anterior ends and subterminal umbones,

accepting in a modified sense the subgenera of Morch.
I would propose the following division for the genera of Mytilus

and Modiolus, premising that since the collections in our Museum do

not allow me to make the work complete, the scheme can, therefore,

only be taken as affording an exact definition of the conchological

characters of the majority of the subgenera.

Genus MYTILUS, Linn.

Shell equivalve, inequilateral, umbones terminal or subterminal.

Cardinal teeth few, small, sometimes obsolete. Anterior adductor

muscle sometimes wanting.

1. Subgen. Eumytiltjs, 1 n.n. (= Mytilus, s.s.).

Surface smooth, or concentrically sculptured, umbones terminal.

Type, M. edulis, Linn.

I propose to always distinguish those sections which have the same name as the

genus by prefixing " eu."
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2. Subgen. Chloromya, Morch (1853).

Surface smooth, or concentrically sculptured. Anterior adductor

absent, byssal muscle separated from the posterior retractor muscle.

Colour often yellowish, or green, with darker zigzag markings.

Umbones terminal. Type, II. pema, Linn.

3. Subgen. Trichomya, n.subg.

Sbell radially striate, or smooth with oblique decussate lines, and
fibrous-hirsute periostracum. Umbones terminal. Teeth developed,

or obsolete. Type, II. hirsutus, Lam.
I propose this section for II. hirsutus, II. horridus, Dkr., and

M. tortus, Dkr. Tbe last-mentioned is the type of Gray's subgenus

Stavelia, which I do not accept, because it separates II. tortus,

which is twisted, from II. horridus, its nearest ally, although not

twisted.

4. Subgen. Mytilaster, Monterosato (1884).

Shell smooth, concentrically sculptured, and sometimes exhibiting

faint indications of radial sculpture. Dorsal margin denticulate.

Umbones subterminal. Type, II. minimus, Poli.

M. Solisianus, Orb., which belongs to this section, sometimes shows
indications of a very faint radial sculpture, differing very little from
II. minimus.

5. Subgen. Aulacomya, Morch (1853).

Shell strongly radially ribbed, umbones terminal. Anterior adductor

often absent. Type, II. Ilagellanicus, Chem.
To this group belong II. exustus, Linn., If. atropurpureus, Dkr.,

II. decussatus, Lam., II. hamatus, Say, etc.

6. Subgen. BIormomya, Morch (1853).

Shell radially sculptured, umbones subterminal. Anterior adductor

present. Type, II. Domingensis, Lam.
In this section, with the radiate Mytili I place also the radiate

Modiolae with subterminal umbones forming the subgen. Brachydontes,

Sws., of which II. citrinus, Bolten (= sulcatus, Lam.), is the type.

Genus MODIOLUS, Lam. (1799).

(= Modiola, Lam., 1801.)

Shell equivalve, inequilateral, umbones non-terminal, marginal.

Anterior adductor present. Cardinal teeth absent or rudimentary.

1. Subgen. Eumodiolus, n.n. (= Modiolus, s.s.).

Shell inflated, surface smooth, periostracum not polished, often

hirsute. Type, II. modiolus, Linn.
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2. Subgen. Amygdalum, Megerle (1811).

Shell compressed, surface smooth, shining, periostracum polished,

not hirsute. Type, M. pictus, Lam. (= arborescens, Chem.).

Modietta, Monterosato, is said by Dall to be a synonym. Not only

M. lut-eus, Fischer, but also M. politus, Verrill, and other deep-sea

species spin a nest like Lima.

3. Subgen. Gregariella, Monterosato (1884).

Surface decussate, with central smooth area ; shell tumid, periostra-

cum hirsute. Type, M. Petagnee, Scacchi. Botulina, Dall, is a synonym.

Dall appears to me to be right in placing this form in the genus

Modiolus, instead of Modiolaria, as Fischer has done. I observe that

in Mytilus Podriguezi, Orb., the radial striae are also obsolete in the

central part of the shell.

4. Subgen. Brachydontes, Swainson (1840).

Surface radially sulcate. Type, M. demissus, Dillwyn ( = plicatulus,

Lam.).

M. demissus, on account of its marginal umbones, is a true

Modiolus, having besides its edentulous hinge. The dentigerous

species with subterminal beaks I have united with Hormomya.

5. Subgen. Botula, Morch (1853).

Surface deeply, concentrically sulcate ; shell inflated, with

conspicuously spiral umbones
;

periostracum polished. Type,

M. cimiamomeus, Lam.

SPECIES OF MYTILUS AND MODIOLUS, INHABITING THE
EASTERN COASTS OF SOUTH AMERICA.

Genus MYTILUS, Linn.

Subgen. ETJMYTILTJS, Jhr.

1. Mytilus edulis, Linn.

Mytilus edulis, Linnaeus : Syst. nat., 10th ed. (1758), p. 705 ; 12th ed.

(1766), p. 1157.

,, Platensis, Orbigny : Voy. Anier. merid., torn, v [1846], p. 645,

pi. lxxxv, figs. 3, 4.

,, Patagonicus, Orbigny : t.c, p. 646, pi. lxxxv, figs. 12, 13.

,, Platensis, Orb.: Hidalgo, Mol. Viaje Pacifico, pt. ii (1869),

p. 53, pi. iii, fig. 5.

,, Fischerianus, Tapparone-Canefri: Zool. Viag. Magenta, Malac.

(1874), p. 138, or Mem. Accad. Sci. Torino, ser. n,

torn, xxviii (1876), p. 242, pi. iv, fig. 1.

,, edulis, Linn. : E. A. Smith, Phil. Trans., vol. clxviii (1879),

p. 189.
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Mytilus canaliculus, Hanley : Dall, Nautilus, vol. v (1891), p. 43;
vi (1893), p. 111.

,, edulis, Linn. : Pilsbry, Nautilus, vol. xi (1897), p. 9.

,, canaliculus, Hanley: Pilsbry, Nautilus, vol. xi (1897), p. 9.

,, Fischerianus, Tapparone-Canefri : E. A. Smith, Rep. Zool. Coll.

Alert (1884), p. 44.

,, edulis, Linn.: Jhering, Rev. Mus. Paulista, vol. ii(1897),p. 101.

The examples from Montevideo are small and blue ; from the
" Patagonian coast we have much larger forms, which vary in colour.

The younger shells are yellowish, the older ones variable in colour, from
" yellowish to greenish and to blue. There is no reason for founding-

two species on these differences, as L'Orbigny and other authors have
3 done. I observe tbat If. Patagonicus, Clessin (Conch. -Cab., p. 82,

pi. i, figs. 5, 6), is not the species of D'Orbigny, as Clessin believes,

but a variety of If. angustanus, Lam., with which If. sinister, Dkr.,

seems synonymous.

< M. canaliculus, Hanley, which seems to be only a variety of the
European If. edulis, has been considered by Crosse as a synonym

3 of If. chorus. The confounding of If. edulis with If. chorus is very
i noticeable in the literature, as 1 shall point out when treating of this

species. The Kerguelen species would be If. edulis according to

E. A. Smith, If. chorus according to Crosse ; the New Zealand If. edulis

is also doubtful in this sense.

M. edulis occurs from the Magellan Straits to Montevideo, Rio
Grande do Sul, and also St. Catharina, but no farther northwards.
On the Chilian coast it is known as If. Chilensis, Hupe, If. Chiloensis

(Phil.), Peeve, If. obesus, Dkr. {nee Reeve?), and as M. trossulus, Old.,

in California.

If. -meridionalis, Krauss, considered by Sowerby to be a variety of

If. edulis, is a synonym for If. chorus, and it would therefore seem
that If. edulis does not occur at South Africa.

If. Hupeanus, Mabille & Rochebrune, is said by Dautzenberg (Act.

Soc. Sci. Chili, vi, 1896, p. lxv) to be II. Chilensis, Hupe. If. infumatus,

Mab. & Rochebr., is not recognizable in the absence of typical specimens.
Both are Magellanic species.

2. Mttilus strigatus, Hanley (1844).

Ifodiola strigata, Hanley: Proc. Zool. Soc, 1844, p. 15.

,, ,, Hanley: Reeve, Conch. Icon., vol. x (1858), figs. 33
and 83.

,, fahata, Orb. : Jhering, Rev. Mus. Paulista, vol. ii (1897),
p. 106.

Mytilus sinuatus (Hunker MS.), Reeve: Conch. Icon., vol. x (1858),
fig. 16.

,, falcatus, Orbigny : Voy. Arner. merid., torn v [1846], p. 645,
pi. lxxxiv, figs. 38, 39

v
as If. Charruanusl).

Ifodiola arcuatula, Hanley : Clessin [nee Hanley), Conch. -Cab., 2nded.,

p. 101 [1887], pi. xxx, figs. 8, 9.
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I have examples of this singular species from Rio de Janeiro,

Santos, St. Oatharina, Montevideo, and Cap
_
S. Antonio. The

Brazilian shells are unicolorous, or rarely exhibit markings ; the

Argentine ones have zigzag markings on the posterior half of the

shell, like the Philippine species figured by Reeve. The teeth are

sometimes developed, sometimes obsolete, for which reason they

have been classified both with Mytilus and Modiolus.

3. Mytilus Solisianus, Orbigny (1846).

Mytilus Solisianus, Orbigny: Voy. Amer. merid., torn, v [1846],

p. 646, pi. lxxxv, figs. 5-7.

,, Zavatteanus, Orb. : Reeve (nee Orb.), Conch. Icon., vol. x

(1858), fig. 54.

,, Solisianus, Orb.: Hidalgo, Mol. Yiaj. Pacifico, pt. ii (1869),

p. 54.

,, Janeirensis, Frauenfeld : Reise Novara Moll. (1867), p. 16.

,, exiguus, Dunker : Jahrb. Deutsch. Malak. Ges., Bd. ii (1875),

P. 251.

,, Solisianus, Orb. : Jhering, Rev. Mus. Paulista, vol. ii (1897),

p. 99.

,, exiguus, Danker : Dall, Nautilus, vol. vi (1893), p. 110.

Young specimens have a delicate radiate sculpture, which, however,

is not at all constant, and never present in the adult shells. It is,

therefore, not justifiable to separate M. Solisianus from M. minimus,

Poli. Both have the same form and dimensions, while the dorsal

margin behind the ligament is denticulate in both. M. atratus,

Lischke, which is very similar in form, has the dorsal margin smooth.

I believe that M. Solisianus is nothing but a large variety of M. minimus,

Poli— my largest example is 15 mm. in length— having sometimes

five radial striae when young. I am obliged to Dr. E. von Martens

for verifying the identity of M. Solisianus with Dunker's types of

M. exiguus, and to Dr. Sturany for having given me typical examples

of Dunker's M. Janeirensis.

M. Solisianus occurs from Maldonado to the "West Indies, and Mexico
(Dunker).

Subgen. CHLOROMYA, Morch.

4. Mytilus perna, Linn.

Mi/a perna, Linnceus : Sysfc. nat., 10th ed. (1758), p. 671 ; 12th ed.

(1766), p. 1113.

Mytilus perna, Lion. : Reeve, Conch. Icon., vol. x (1858), sp. 23.

,, ,, Linn. : Danker, Jahrb. Deutsch. Malak. Ges., Bd. ii

(1875), p. 250.

,, elongatus, Orbigny : Yoy. Amer. merid., torn, v [1846], p. 643.

,, afer, Gmelin : Hidalgo, Mol. Yiaj. Pacifico, pt. ii (1869), p. 50.

,, perna, Linn. : Jhering, Rev. Mus. Paulista, vol. ii (1897), p. 93.

,, ,, Linn. : Clessin, Conch.-Cab., 2nd ed., p. 57 (1887),
pi. xiii, fig. 9.
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This is a Brazilian species, occurring from Bio de Janeiro to

-St. Catharina ; the shell, sometimes elongate, sometimes triangular,

'always shows the following characteristics. The zigzag marks,
^developed or absent, as in If. lotus, etc. The largest specimens are

80-90 mm. long, while the examples of If. elongatus, of 130-140 mm.,
figured by Clessin (Conch. -Cab., pi. iii, fig. 1), refer to II. latus.

The shell is thin. The If. perna from South Africa is a more solid

shell, with porcellaneous nacre, perhaps only a variety of If. afer, Cm.,
or If. pictus, Born, which is a larger and more triangular form.

M. latus, Dillw., from New Zealand, is a very closely allied species,

of which If. smaragdinus, Chein., is a variety.

. On the eastern coasts of South America we have only one species

belonging to the Chloromya group, which I hold to be distinct from
the M. perna of South Africa.

On the South African coast the Chloromya section is represented by
M. chorus, Molin. (= If. meridionalis, Krauss, If. ungulatus, Rve.),

M. perna, Linn., If. pictus, Born. The last-named occurs also at

Algiers, Guinea, etc., and I do not believe Clessin's statement that

M. smaragdinus, Chem. (an Indian Ocean species), occurs on the Guinea
coast, to be correct. The New Zealand representative of this subgenus
is If latus, Dillw. (=11. cuneiformis, Rve. ?), a point which must be
verified, in the event of the species occurring also on the Chilian coast.

The synonymy of If. perna, If. elongatus, etc., which depends upon the

habitat of the respective types, should likewise be investigated.

Subgen. AULACOMYA.

5. Mytilus Magellanicus, Chem.

Ifytilus Magellanicus, Chemnitz : Conch. -Cab., vol. viii (1785), p. 162,

pi. lxxxiii, figs. 742-3.

,, ,, Chem. : Reeve, Conch. Icon., vol. x (1858),
sp. 22.

,, ,, Chem. : Orbigny, Voy. Arner. merid., torn, v

[1846], p. 647.

,, ,, Chem. : Clessin, Conch. -Cab., 2nd ed., p. 54

(1887), pi. iii, figs. 8, 9; pi. vii, fig. 7.

,, „ Chem. : Martens, Jahrb. Deutsch. Malak. Ges.,

Bd. i (1874), p. 124.

,, ,, Chem. : Martens, Mai. Blatt. (1872), p. 8.

,, ,, Chem. : E. A. Smith, Phil. Trans., vol. clxviii

(1879), p 188.

,, ,, Chem. : Tapparone-Canefri, Zool. Viag. Magenta,

:
Malac. (1874), p. 140, or Mem. Accad. Sci.

Torino, ser. n, torn, xxviii (1876), p. 244.

This large, well-known species occurs on the eastern side of
' Patagonia to the Rio Negro, and on the western, according to Philippi,

to Caldera; the species also occurs in Southern Africa, New Zealand,
i and at the Fiji, Auckland, Campbell and Kerguelen Islands. On the
northern shores of Chili and on the Peruvian coast, it is replaced by
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M. decussatus, Lain. (= M. Americanus, Orb., M. Orbignyanus, Hupe,

M. crenatus (Lam.), Morch), considered by some authors to comprise

two species, but on tbis point I am unable to speak.

6. Mytilus exustus, Linn.

Mytilus exustus, Linnams : Syst. nat., 10th ed. (1758), p. 705 ; 12th ed.

(1766), p. 1156.

,, „ Linn. : Lamarck, Anim. sans Vert., vol. vi (1819),

p. 121.

„ ,, Lam. : Reeve, Conch. Icon., vol. x (1858), fig. 10.

„ ,, Lam. : Clessin, Conch. -Cab., 2nd ed. (1887), p. 42,

pi. xvi, figs. 7, 8.

,, Domingensis, Lam.: Clessin, loc. cit
. , p. 79, pi. xi, figs. 15, 16.

,, exustus (Lam.), Reeve : (Smith, Journ. Linn. Soc, vol. xx
(1890), p. 499.

,, atropurpureus, Dunker: Clessin, loc. cit., p. 32, pi. xi, figs. 1, 2.

,, exustus, Lam. : Dall, Trans. Wagner Inst., vol. iv, p. 788
;

Nautilus, vol. x (1897), p. 123.

,, Domingensis, Lam. : Jhering, Rev. Mus. Paulista, vol. ii

(1897), p. 96.

,, cubitus, Say: Clessin, loc. cit., p. 43, pi xvii, figs. 5, 6.

,, Adamsianus, Dunker: Reeve, loc. cit., sp. 55.

This is a solid shell, with terminal umbones, strongly bifurcate,

ribbed, with yellow periostracum, sometimes marked with purplish-

brown zones and spots. D'Orbigny has not recorded this species,

which does not occur in Southern Brazil, his M. Domingensis belonging

to the following species. The present species occurs from the West
Indies to Pernambuco (Smith) and Bahia (Jhering). It seems that it

exists also on the West African coast, but I have not the necessary

material for studying the question with relation to the allied African

and Indian species. The Panama representative is M. Adamsianus,

Dkr., which does not appear to be a distinct species.

Subgen. HORMOMYA.

7. Mytilus Domingensis, Lam.

Mytilus Domingensis, Lamarck: Anim. sans Vert., vol. vi (1819),

p. 122.

,, ,,
Lam. : Orbignv, in Sagra's Hist. nat. Cuba,

Moll., vol. ii [ 1846?], p. 328; Voy. Amer.
merid., torn, v [1846], p. 645.

,, ,, Lam. : Hidalgo, Mol. Viaj. Pacifico, pt. ii (1869),

p. 54, pi. ii, fig. 6.

,, Orbignyanus, Clessin: Conch. -Cab., 2nd ed., p. 87 (1887),

pi. xxv, figs. 1, 2.

Modiola sulcata, Lam. : Clessin, loc. cit., p. 123, pi. xxxi, figs. 9, 10.

Mytilus atropurpureus (Dunker MS.), Reeve : Conch. Icon., vol. x
(1858), fig. 11.
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iModiola Morrisi, Dunker: Reeve, loc. cit., sp. 38.

'

,, Muelleri, Dunker: Jahrb. Deutsch. Malak. Ges., Bd. ii (1875),

p. 250.

,, Muelleri, Jhering : Rev. Mus. Panlista, vol. ii (1897), p. 99,

figs. 3, 4.

,, Magellanicus, Reeve: Dall, Nautilus, vol. v (1891), p. 43.

,, rostratus, Dunker (ex Reeve) : Tapparone-Canefri, Zool. Viag.

Magenta, Malac. (1874), p. 143, or Mem.
Accad. Sci. Torino, ser. ii, torn, xxviii (1876),

p. 247.

Common at Montevideo, St. Catharina, etc., ranging to the West
Indies, and it seems also to Western Africa. This is a thin Bhell,

with feeble, somewhat flattened, radiate ribs, and purplish - dark

periostracum. M. rostratus, which Tapparone-Canefri believed to be

the same species, is in its exterior aspect identical, but differs

internally, being a Septifer.

8. Mytilus Darwinianus, Orbigny.

Mytilus Darwinianus, Orbigny: Voy. Amer. merid., torn, v [1846],

p. 643, pi. lxxxiv, figs. 30-33.

,, ,,
Orbigny: Pilsbry, Nautilus, vol. xi (1897), p. 9.

,, ,, Orbigny: Jhering, Rev. Mus. Paulista, vol. ii

(1897), p. 98.

,, Lavalleanus, Orbigny: Clessin, Conch.- Cab., 2nd ed., p. 80

(1887), pi. xi, figs. 7, 8.

This species, which is of small dimensions, is characterized by the

projecting angle of its dorsal margin, its broad form, and the numerous
transverse teeth behind the ligament. The species occurs from the

Rio Negro to Rio de Janeiro. Rochebrune & Mabille record it from
the Magellan Straits, 1 but I believe that this may more likely prove to

be M. ovalis, Lam., since I have this species from St. Cruz, and have
seen no examples of M. Darwinianus from St. Cruz nor the Magellan
Straits. If, as I believe, M. Lavalleanus, Clessin, is a synonym for

this species, it ranges to the Antilles.

9. Mytilus Lavalleanus, Orbigny.

Mytilus Lavalleanus, Orbigny : in Sagra's Hist. nat. Cuba, Moll.,

vol. ii [1846 ?], p. 328, pi. xxviii, figs. 3-5.

,, cubitus, Say: Reeve, Conch. Icon., vol. x (1858), sp. 57.

? ,, Charpentieri, Dunker : Clessin, Conch. -Cab., 2nd ed., p. 33

(1887), pi. viii, fig. 3.

M. Lavalleanus, Orb., seems to be a more tumid variety of If. exustus,

Linn. The If. Lavalleanus of Reeve is M. Solisianus ; that of Clessin

1 Mission Sci. Cap Horn, torn, vi, Moll. (1889), p. 119.
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is If. Darwinianus. Probably M. Charpentieri (Dkr.) Clessin, from

Western Africa, is tbe same; perhaps also M. Charpentieri, Reeve,

which, however, has more resemblance to M. granulatus, Hanley.

Possibly M. excisus, Rve., and If. ustulatus, Eve., are identical. The
present is an Antillean species.

10. Mttilus Podkiguezii, Orb.

Mytilus Rodriguezii, Orb. : Voy. Amer. merid., torn, v [1846], p. 646,

pi. lxxxv, figs. 9, 10.

Modiola Martensi, Jhering : Rev. Mus. Paulista, vol. ii (1897), p. 104,

fig. 6.

Modiola sulcata, Dall: Nautilus, vol. v (1891), p. 43.

I have this species from Puerto Madryn and Puerto Cameron, on

the Patagonian coast, from Cap 8. Antonio, etc., on the Argentine

coast, and from Rio Grande do Sul. The Patagonian form var.

Madrynensis, mihi, is smaller and darker : the Rio Grande do Sul

form is somewhat flattened, with the dorsal half reddish-brown, and

was originally described by me as If. Martensi.

Modiolus citrinus, Bolten (= If. sulcatus, Lam., = Mytilus exustus,

Orbigny, in Sagra's Cuba, ii, p. 329, pi. xxviii, figs. 6, 7), to which Dall

referred the Rio Grande do Sul specimens, is an Antillean species not met
with in Brazil. Clessin's M. Pactelianus is a synonym for M. citrinus,

and said by him to occur also at Australia and the Philippines.

11. Mytilus ovalis, Lam.

Mytilus ovalis, Lamarck: Anim. sans Vert., vol. vi (1819), p. 121.

,, ,, Lam.: Reeve, Conch. Icon., vol. x (1858), sp. 14.

,, ,, Lam. : Hidalgo, Mol. Viaj. Pacffico, pt. ii (1869), p. 48,

pi. ii, fig. 7

? ,, variabilis, Krauss : Siidafr. Moll. (1848), p. 25, pi. ii, fig. 5.

? ,, Senegalensis, Lam. : Clessin, Conch.-Cab., 2nd ed., p. 38

(1887), pi. xi, figs. 3, 4.

,, ovalis, Lam. : Tapparone-Canefri, Zool. Viag. Magenta, Malac.

(1874), p. 143, or Mem. Accad. Sci. Torino, ser. n,

torn, xxviii (1876), p. 247.

Modiola ovalis, Lam.: Clessin, loc.cit., p. 128 (1888), pi. xxxiii, figs. 4,5.

? Aulacomya Darwiniana, Orb. : Rochebrune & Mabille, Mission Sci.

Cap Horn, torn, vi, Moll. (1889), p. 119.

I have already treated (ante, p. 85) of the relationship between
this species and Modiolus purpuratus. Care must also be taken not

to confuse it with young shells of Mytilus Magellanicus, since the two
forms live together. The young shell of the latter species is much
broader, with the radial ribs strong and the adductor scars very feeble.

In shells of If. ovalis, the radial sculpture is at first feeble, becoming
successively stronger, and the adductor scars are very pronounced.
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;
This Chilian species occurs in the Magellanic region and on the

;

Atlantic side at St. Cruz. I believe the South African M. variabilis,

Krauss, to be the same.

Genus MODIOLUS, Lam.

Subgen. EUMODIOLTTS.
t

12. Modiolus tulipa, Lam.

Modiola tulipa, Lamarck: Anim. sans Vert., vol. vi (1819), p. 111.

,, ,, Lam. : Reeve, Conch. Icon., vol. x (1858), figs. 5

and 15.

,, albicosta, Lam. : Reeve, t.c, fig. 7.

1 I/t/tilus Americanus, Favart d'Herbigny : Orbigny, in Sagra's Hist.

nat. Cuba, Moll., vol. ii [1846 ?], p. 329.

Modiola capax, Conrad : Dunker {nee Conrad), Jahrb. Deutsch. Malak,

Ges., Bd. ii (1875), p. 252.
L

,, albicosta, Lam. : Clessin, Conch.-Cab., 2nd ed., p. 96 (1887),
pi. v, fig. 5.

,, tulipa, Lam. : Jhering, Rev. Mus. Paulista, vol. ii (1897),

p. 103.

Of this well - known species I have examples from the coast of

S. Paulo and Bahia, and Dunker obtained it fi'oin St. Catharina.

If. capax, which Dunker believed to be the same, is a Pacific variety

of M. modiolus. Clessin has not given a good figure of this species,

his pi. xxxii. figs. 1, 2, referring to M. modiolus, and pi. v, fig. 4,

to If. auriculatus, Krauss. I cannot form any idea as to the relation-

ship of this species to M. albicostus, Lam. I have received from the

West Indies as M. Americanus, Fav. d'Herb., a smaller, slender form,

with concentric grooves and striae, which has the ligament much
longer than If. tulipa.

I observe that Modiolus modiolus, Linn., does not occur on the

Brazilian coasts.

13. Modiolus Brasiliensis, Chem.

< Ifytilus Guyanensis, Orbigny: Voy. Arner. merid., torn, v [1846],

p. 644.

Modiola Brasiliensis, Chem. : Reeve, Conch. Icon., vol. x (1858),

figs. 1 7 and 3 1

.

,, ,, Chem.: Clessin, Conch. -Cab., 2nd ed., p 110

(1887), pi. i, figs. 7-8^
;

pi. xxvi, figs. 6, 7.

,, ,, Chem.: Hidalgo, Mol. Viaj. Paeifico, pt. ii (1869),

p. 56, pi. iii, fig. 7.

,, ,, Chem. : Jhering, Rev. Mus. Paulista, vol. ii

(1897), p. 102, fig. 5.

,, sinuosa, King: Zool. Journ., vol. v (1831), p. 337 (Santos).

VOL. iv.

—

august, 1900. 7



96 PROCEEDINGS OF THE MALACOLOGICAL SOCIETY.

The specimens from the coast of S. Paulo are of a uniform brown
colour, sometimes incurved, owing to deformity ; those from Rio de

Janeiro, Bahia, and Pernambuco have a bright green band.

The species occurs from S. Paulo to Guiana, and also at Panama and

California.

Subgcn. AMYGDALTJM.

14. Modiolus picttjs, Lam.

Mudiola pieta, Lamarck : Anim. sans Vert., vol. vi (1819), p. 112.

,, arborescens, Chem. : Reeve, Conch. Icon., vol. x (1858), fig. 30.

,, ,, Chem.: Clessin, Conch. - Cab., 2nd ed., p. 100

(1887), pi. xxix, fig. 10.

,, ,, Chem. : Jhering, Rev. Mus. Paulista, vol. ii

(1897), p. 105.

This is a West Indian species said by Morch to occur also on the

Brazilian coast; but if so, it will be to the north of Pernambuco.

GEOGRAPHICAL DISTRIBUTION.

Of other genera of Mytilidse on tlie coast of brazil and Argentina,

the following species occur:

—

Lithophaga nigra, Orb. (= L. ( arabcea,

and L. Antillarum, Phil.), is said by Dall to occur at Rio de Janeiro.

Lithophaga Antillarum, Orb., of which L. straminea, Reeve, seems to

be a synonym, and L. cristata, Dillwyn, have not been observed

hitherto southward of the West Indies. Lithophaga bisulcata, Orb.,

occurs from South Carolina to St. Catharina, where, as Prof, von
Martens informs me, Fritz Midler collected examples sent to the

Berlin Museum. I obtained the species at S. Sebastiano, where
it bores into corals. L. Patagonica, I have from Puerto Madryn,
Patagonia ; Rochebrune & Mabille obtained it from the Magellan
Straits. Modiolaria opifex, Say, 1 have from Bahia; Dunker obtained it

from St. Catharina. Modiolaria viator, Orb., occurring from Patagonia
to the Antilles, I have from S. Sebastiano. Prom Cap S. Antonio,
Argentina, I have another Antillean species of wide distribution,

Crenella divaricata, Orb., which also occurs at Panama.
The following is the complete list of the Mytilidse occurring between

the Magellan Straits and the AVest Indies, on the Atlantic shores of

South America, the species marked with an * occurring also in the

Antillean regions :

—

Mytilus cdulis, Linn. : Magellan Straits to Rio Grande do Sul and

St. Catharina ; Chili ; New Zealand ; Northern

Hemisphere.

,, strigatm, Hanley : Argentina to Rio de Janeiro ; Philippines.

,, Solisianus, Orb. : Uruguay to the "West Indies.

,, perna, Linn. : St. Catharina to Rio de Janeiro.

,, Magellanicus, Chem. : Magellan Straits to Rio Negro ; Chili

;

Xcw Zealand; Kerguelen; South Africa ; Fiji.
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*2Iytilus exustus, Linn. : Bahia to the West Indies.

*
,, Domingensis, Lam. : Uruguay to the West Indies.

„ Darwinianus, Orb. : Rio Negro to Ilio de Janeiro.

,, Podriguezi, Orb. : Patagonia to Kio Grande do Sul.

,, oralis, Lam. : Magellan Straits to St. Cruz; Chili.

^Modiolus tulipa. Lam. : St. Catharina to the West Indies.

*
,, Brasiliensis, Chem. : S Paulo to Guiana; Panama; California.

*
,, pictus, Lam. : North Brazil to Antilles.

*Lithophaga nigra, Orb. : Kio de Janeiro to Carolina.

*
,, hisulcata, Orb. : St. Catharina to Carolina.

*
,, Patagonica, Orb. : Magellan Straits to Bio Negro.

Modiolaria Chenuana, Orb. : " Brazil."

*
,, opifex, Say : St. Catharina to Carolina.

*
,, viator, Orb. : Patagonia to the West Indies.

1 * Crenella divaricata, Orb.: Argentina to Florida ; California.

Of these twenty species eleven are Antillean, that extend to

Northern Brazil, Rio de Janeiro, St. Catharina, etc., or even to

Patagonia (Rio Negro), but no single species is common to the

Antillean and the Magellanic districts. This is not astonishing, since

the Brazilian coast fauna is essentially a depauperate Antillean one.

In many families the Brazilian species are also all common to the
: West Indies. All the species of Area, Cardium, etc., occur both on
r the Guiana coast and in the Antillean Ocean. The special feature

; of interest about the Mytilidse is that a large number of the species

: are not found in the West Indies at all.
1 Among these are the Magellanic forms, Mijtilus edulis, If. Magellanieus,

[ II. oralis, and Lithophdga Patagonica. The relationship of the last-

' mentioned species is not evident. My specimens have two somewhat

|
pronounced lines running down from the umbones, that indicate

:

affinities with L. limlcata, Orb. If these lines were to completely
' disappear, the shell would be indistinguishable from L. cristata.

i

It seems, therefore, that L. Patagonica is a variety of one of the

Antillean species.

The three species of Mytilus, on the contrary, are Antarctic forms,
: distributed from the Magellan Straits on both sides of Patagonia,
" They are species of wide distribution, that may have attained their

present distribution in times when the Antarctic lands were more
1

connected than they are to-day. Mytilus edulis is also an Arctic

species, and apparently occurs along the western coast of America.

This wovdd suggest that the species may have migrated along the

west coast of America to the Magellan Straits, and then wandered

upwards on the Atlantic side to southern Brazil ; but of all the

j species which seem to have reached the Magellanic province by
southward migration, such as Monoceras concholepas, etc, not one has

wandered to eastern Patagonia ; and the occurrence of 3f. edulis

cannot well be explained on different grounds from the rest. It must

be remembered that 31. edulis and 3f. Magellanieus occur not only on

the Patagonian coast, but also at Kerguelen, New Zealand, etc. There

is not sufficient palseontological material available at present to enable
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an exact idea to be formed on the relationships between the Arctic

and Antarctic representatives of If. edulis. It must also be observed

that If. Solis/anus is another analogous species, being represented in

Europe by If. minimus. Species of such wide and disconnected

distribution may have bad a much wider range in former times, and

subsequently have become extinct in the tropical regions. Still, the

geographical distribution of these species, as well as of If. chorus

and others, cannot be understood without recurring to the different

geographical conditions of the Antarctic region in Tertiary times.

Turning to the other species of our list, Modiolaria Chenuana, like

Mytilus Hodriffuezi, seems to be restricted to the South Brazilian and

Argentine coast, while M. Darwinianus may be a variety of If. exustus.

There remain, however, two species having a highly interesting

distribution, If. strigatus and II. perna. As I have ah-eady said, the

singular II. falcaius, Orb., does not differ in form and coloration from

the Philippine species II. strigatus. On the other hand, II'. perna lias

a very restricted range on the Brazilian coast. There is no other

species of the subgenus Chloromya northward of Rio de Janeiro ; and

since the distribution of the subgenus is restricted to the Southern

Hemisphere, no species being proper to the Northern, and since the

same species, or a closely allied one, occurs in South Africa, we must
conclude that the Brazilian species came from the Antarctic region in

Tertiary times. A study of the Tertiary fauna of Patagonia proves

there was a warmer climate then. The pampean deposits of La Plata,

moreover, include species of Area, Purpura, Littorina, etc., which do

not now occur on the Argentine coast. I believe that the distribution

of If. strigatus can be similarly explained.

All these facts impart a special interest to the study of these South

American Mytilidse, and it is, therefore, very desirable to obtain further

material in order to work out the complete synonymy and distribution

of these species, and their relationships with other allied forms in

different parts of the globe.
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ANNUAL GENERAL MEETING.
Friday, 9th February, 1900.

W. T. Blanforu, LL.D., F.R.S., etc., President, in the Chair.

Mr. W. M. Webb and Mr. S. Pace were appointed Scrutineers.

The following Report was read :

—

"Your Council, in presenting their seventh Annual Report, Lave

once more to record a year of steady progress.

The membership of the Society shows a marked increase, and the

roll on December 3 1 st stood as follows :

Ordinary members 94

Corresponding members 82

Total 176

the totals for the two preceding years being 168 in 1898, and 173 in

1897.

During the past year two members have resigned ; while the Society

has further to deplore the loss of one of its members by death. The

Society has thus lost three members, while eleven new members have

been elected; one candidate awaited election at the close of the year.

The finances of the Society are in a flourishing condition. Aftei

payment of all liabilities there remains a balance of £24 4s. bd. in the

Treasurer's hands, whilst the sum of £50 still remains invested in

Metropolitan 2h per cent, stock.

The President's address was delivered on February 10th, 1899, and

twenty-eight communications, attributable to twenty authors, have

also been made to the Society.

Since the last Annual General Meeting three more numbers of the

'Proceedings' have been issued, forming the second half of Vol. Ill,

comprising 168 pages, including the index, title-page, contents, and

list of illustrations for the whole volume, and containing six plates and

numerous illustrations in the text.

Your thanks are due to the following, who have borne a proportion

of the cost of illustrations, or who have assisted by furnishing

drawings :—Dr. W. T. Blanford, the Rev. R. Ashington Bullen,

R. H. Burne, S. I. Da Costa, H. Fulton, A. S. Kennard, J. Cosmo

Melvill, J. E. S. Moore, R. Murdock, J. H. Ponsonby, E. A. Smith,

G-. 15. Sowerby, H. Suter, E. R. Sykes, W. M. Webb, R. B.Woodward,
and M. F. Woodward.

Further, your thanks are specially due to the Council of the

Linnean Society, through whose kindness the Society has been

permitted, as in previous years, to hold its meetings in Burlington

House.

Your Council have to regret the serious loss which the Society

has sustained iu the retirement of Mr. (1. F. Harris from the post

of Hon. Treasurer, which he has so ably filled since the foundation

of the Society."

The foregoing Report was put to the meeting from the Chair,

and adopted as the Annual Report of the Society.
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The following were elected as Officers and Council for the year 1900:

President— \N. T. Blanford, LL.D., F.E.S., etc.

Vice-Presidents.—Lieut.-Col. H. H. Godwin-Austen, F.R.S., etc.

;

Prof. Gr. B Howes, LL.D., F.R.S., etc.; Rev. Canon Merle
.Norman, D.C.L., F.R.S., etc. ; E. A. Smith, F.Z.S., etc.

Treasurer —J. H. Ponsonhy, F.Z.S., etc.

Secretary.—M. F. Woodward.
Editor.—R. B. Woodward, F.L.S., etc.

Six other Members of the Council.—Rev. R. Ashington Bullen,

F.L.S., etc ; R. H. Burnc, B.A., F.Z.S., etc. ; G. F. Harris,

F.G.S., etc. ; J. Cosmo Melvill, M.A., F.L.S., etc. ; E. R.
Sykes, B.A., F.L.S., etc. ; H. Woodward, LL.D., F.R.S., etc.

Votes of thanks were passed to the Retiring Officers, the Auditors,

and the Scrutineers, a special vote of thanks being given to

Mr. G. F. Harris, the retiring Treasurer.

OBITUARY NOTICES.
Sir Rawson William Rawson, K.C.M.G., C.B., etc., who became

m
a member of the Society in 1894, took a keen interest in Conchology,
and had amassed a large collection of shells.

He was born in 1811, educated at Eton, and in 1830 became
Secretary to the then Vice-President of the Board of Trade; in 1834
he was appointed Secretary to the President, and in 1841 was Private

Secretary to Mr. Gladstone in the same office. In 1842 he was
- appointed Chief Secretary for Canada, subsequently going to

Mauritius, where for several years he held the post of Treasurer. He
> was appointed Colonial Secretary at the Cape of Good Hope in 1S5 1,

and was elected to the Cape Parliament. In 1864 lie was appointed
(ioverhor of the Bahamas, and in 1869 of the Windward Islands,

retiring in 1875, when he received the honour of knighthood.
Sir Rawson Rawson was also a good botanist, and joint author with

Dr. K. W. L. Pappe of "Synopsis Filicum Africa1 Australis." He
was also devoted to geographical research, and at one time served on
the Council of the Royal Geographical Society. He further did much
for the Statistical Society; was its President in 1884-5, and first

President of the International Statistical Institute. He died in

London, 20th November, 1899. 1

Sylvanus Charles Tiiokp Hanley, although never a member of

the Malacological Society, was far too noted a Malacologist, and his

i death too great a loss to our science, to be passed over without mention.
He is probably best known by his work, written in conjunction with

Prof. E. Forbes,' "A History of British Mollusca," which is still the

I best on the whole subject; though his "Ipsa LinnaT Conchylia " is

an equally valuable publication, and indispensable to the systematist. 2

1 See notice by J. Cosmo Melvill, F.L.S., etc.. Journ. Conch., vol. ix, pp. 319-20,
to which we are indebted tor the above facts.

2 For ;t list of his writings, sec notice by E. A. Smith, F.Z.S., etc., in Journ. Couch.,
vol. ix, pp. '26U-70, to which we arc iml ibted for the facts here given.
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Hartley was born at Oxford, 7th January, 1819, and on leaving

school entered at Wadham College. After taking his degree he

became a student-at-law of the Inner Temple, but inheriting ample

means did not complete his legal studies, devoting himself instead to

his favourite pursuit of Conchology. He was elected a Fellow of the

Linnean Society in 1843. He died at Penzance, 5th April, 1899.

ORDINARY MEETING.

Friday, 9th February, 1900.

W. T. Blanford, LL.D., F.R.S., etc., President, in the Chair.

Arthur Goodwin Stubbs was elected to membership of the Society.

Dr. Arthur Willey delivered a lecture, illustrated by lantern slides,

on the Pearly Nautilus, including an account of his voyage to the

Pacific in search of its eggs.

An interesting discussion followed, in which a number of members
took part.

A vote of thanks was passed to the lecturer.

Mr. P. H. Burne exhibited a hue series of .dissections of Nautilus.

ORDINARY MEETING.

Friday, 9th March, 1900.

W. T. Blanfoud, LL.D., F.R.S., etc., President, in the Chair.

The following communications were read:—
1. " Further notes on Helicoid Land Shells from Japan, the

Loo-Choo, and Bonin Islands." By G. K. Gude, F.Z.S., etc.

2. " Notes on the genera Cattocardia and Ve&icomya." By E. A.

Smith, F.Z.S., etc.

3. " The genus Mytilus and its South American Species." By
Dr. H. von Jhering.

Mr. S. Pace exhibited a large series of Pearls obtained in the

region of Thursday Island from the pearl oyster, giant clam, and
other Pelecypoda. The specimens illustrated the formation of pearls,

both under natural and artificial conditions, and included perfect

pearls, soft pearls, eroded pearls, and various irregular growths.

The exhibitor gave an account of the occurrence of pearls, their

position in the body, structure, and formation ; he gave reasons for

regarding them as a disease, and cited instances of the propagation

of the same. An exhaustive discussion took place.

Mr. M. F. Woodward exhibited specimens of Onchidium from

Sark and Funafuti ; also the jaws and radula of a large Turbo

from Western Australia.

Mr. Gude and Mr. Sykes placed specimens on the table in illustration

of their papers.



103

OX THE ANATOMY OF THE GENUS AGAYUS, Mojjtfort.

By W. B. Randles, B.Sc, etc.

(From the Zoological Laboratory, Boyal College of Science, London.)

Read 6th April, 1900.

PLATE IX.

This investigation was undertaken at the suggestion of Mr. 0. Collett,

who, as a resident in Ceylon, was able to collect and preserve specimens

of the animals of nearly all the important varieties and species of

Acavus. The genus, though confined entirely to Ceylon, presents us

with a number of species, some of which have several distinct varieties.

It was with a view to the testing of the validity of these species

and varieties from an anatomical standpoint that Mr. Collett collected

the specimens forwarded to us; he also furnished notes giving a descrip-

tion of the habitat and colour of the living animal in each case.

The animals were preserved in formol, and were in excellent

condition, this medium being undoubtedly a better preservative for

many of the Mollusca than spirit.

In order to make a careful comparison of the different species, it

was necessary to undertake a detailed examination of the type of

the genus, viz. Acavus Immastomus (Linn.); fortunately there were
a number of typical examples of this species.

The anatomy of this type has evidently been examined by various

observers—Semper, Pilsbry, Binney, and others ; but there is no

account published that is sufficiently detailed to serve as a basis for

comparison with the other varieties and species, which one could only

expect to vary in minute detail.

After a careful examination of several of the species of Acavus one

is struck by the almost absolute similarity in the general anatomy
of all the forms. There are no conspicuous differences in any of the

species, so that a description of the anatomy of any one form will

apply equally well to all ; any particular variation occurring in an

organ will be noted under the description of that structure.

The figure (PL IX, Fig. 1) illustrating the general anatomy of

Acavus was drawn from a specimen of A. phoenix (Pfr.), merely on

account of its large size and beautifully extended and preserved

condition. It will be as well to give here a list of the species and
varieties of Acavus forwarded to us by Mr. Collett, with his notes on

the colour of the living animal and its habitat.

1. Acavus h^mastomus (Linn.).

(a) Several specimens, the shells of which were variously coloured

and banded; they all agreed, however, in the colour of the animal

being the same.

VOL. IV.—OCTOBER, 1900. 8
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" Animal yellow, foot dull grey, head and tentacles dark brown.

Peristome of every colour from pure white to deep violet.

Hab.—On plantain and coconut stems in the low-lying districts

of the S.W. Province, Sea level."

(b) Yar. " Animal rich nut-brown colour all over, tentacles

a little paler with yellow bulbs. Peristome always rose colour."

Hab.—Same as the preceding.

(e) Var. melanotragus (Born). " Animal greyish-yellow, foot grey,

head and tentacles greyish-brown. Peristome usually black, but often

varied with a blotch of pale lilac or white.

Hab.—On coconut and papan trees (Carica papya, Linn.) in the

Galle district, S. Province, Ceylon."

So far as the anatomy of these varieties is concerned, they do not

differ from each other except in the number of teeth in a transverse

row of the radula, and, very slightly, in the shape of the individual

teeth.

2. ACAVUS PHOENIX (Pfl\).

(a) Type. "Animal large, coarsely tubercnlated, very dark brown
colour all over, including the tentacles and bulbs. Peristome black,

dark brown, or white.

Ilab.—On coconut palms in low-lying maritime districts, sea level."

(b) Far. " Animal light golden brown all over, head a little

darker, tentacles golden. Aperture of the shell relatively small.

Peristome very variable, but commonly black.

Ilab.—On areca palms in Kandy hill-districts ( 1 500-2000 ft.). Not
found in maritime parts. The shells of these animals have hitherto

been known as varieties of A. phoenix ; but the latter is exclusively

a maritime low-country shell, and the animals are very different."

Mr. Collett seems to regard this form as a distinct species rather

than a mere variety of A. phoenix. From a careful comparison of the

anatomy of this form with that of a typical A. phoenix, thei'e does not

appear to be adequate grounds for regarding it as other than a mere
variety thereof. The radula is of the same type, and the number
of teeth in a transverse row fall within the limits of variation which
may be assigned to A. phoenix (see p. 107).

Moreover, the internal structure of the penis is identically the same
as that of a typical A. phoenix.

3. ACAVUS SUPERBTJS (Pfr.).

(a) Type. "Animal chocolate, with orange bulbs and tentacles.

Peristome white with chestnut margin.
Hab.—On mango and jak trees, high up on the trunk, in clamp

shady places. Near the village of Arslena (2000 ft.)."

(b) Yar. Grevillei (Pfr.). "Animal light chocolate colour with
orange bulbs and tentacles. Peristome black, shell with a rosy apex.

Ilab.—On areca palms with A. superbus var. roseolabiata. Lower
Ambagamuwa (2000 ft.)."
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(e) Var. roseolabiata (Pfr. & Novill). "Animal light chocolate,

tentacles paler with orange bulbs. Exactly resembling A. superb as

var. Grevillei, having also the same habitat."

4. Acavus Waltoni (Rv.).

" Animal bluish-black, tentacles grey. Peristome very dark brown
or black.

Ilab. — Among fallen leaves in forest, Ambagamuwa. Common
throughout the Central Province. 2000-4000 ft."

5. Acavus Skinneri (Rv.).

"Animal bluish-grey all over, tentacles grey. Peristome varies

from pale brown to deep violet.

ZZfli.—Haputala forests (5000-6000 ft.). Amongst fallen leaves."

Pattipola, province of Uva, 5000 ft. (Haly). 1

6. Acavus Poleii, Collett.

" Animal mouse-colour, head and tentacles paler. Peristome always

white.

Sab.—Udagama, Southern Province. 500 ft. On decaying logs

in the forest swamps. A low-country shell."

The shell of this species is frequently covered with alga) like the

A. heemastomus type. This alga is never found on the shells of

A. Waltoni and A. Skinneri.

Internal Anatomy of Acavus.

The Alimentary Canal (PI. IX, Fig. 1). The macroscopic features

and general arrangement of the alimentary canal very closely

resemble the condition obtaining in Selix aspersa, Mull. The jaw
is of the oxygnath type, strong, arcuate, perfectly smooth, without

median or lateral projections. The buccal mass (b.m.) is very

muscular, and the radula-sac well developed. The oesophagus (o.)

arises from the anterior dorsal surface of the buccal mass, and after

.passing through the nerve-ring, becomes slightly enlarged to form

a crop : closely enveloping this structure are a pair of very compact

salivary glands (s.g.), which show a tendency to fuse at their anterior

extremities. Two fine salivary ducts run forward alongside the

oesophagus and convey the glandular secretion to the pharynx. The
stomach (st.) is a large structure bounded by the right and left lobes

of the liver, and partially divided into two chambers—a thin-walled

portion into which the oesophagus opens, and a thicker- walled chamber

receiving the right and left bile-ducts from the corresponding lobes

of the liver. The intestine («'.) lies imbedded in the left lobe of the

liver and follows a course similar to that in Selix. The rectum (;•.),

O. Collett :
" Contributions to Ceylon Malacology : (2) Description of a new

Helicoid Land Shell from the Southern Province": Journ. Ceylon Branch

Roy. Asiatic Soc, vol. xv, No. 49, reprint, p. 2.
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which occupies the usual position on the right side of the pulmonary
sac, is entirely surrounded by a large blood-sinus, from which afferent

vessels are distributed to the roof of the pulmonary chamber. The
liver (r.l. and 1. 1.) is divided into right and left lobes, the former

enclosing the ovotestis ; the latter is subdivided into three lobules,

each of wbich contributes a bile-duct, the three main ducts opening

into the left side of the stomach by a single aperture.

Radula.—The radulae of three species of Acavus have already been

figured, viz., A. hcemadomus by Pilsbry, 1 A. phoenix by Binney, 2 and

A. Skinneri by Semper 3
; since, however, only two or three teeth,

at the most, have been represented, I have thought it advisable to

refigure them for the purpose of comparison with the radulae of the

remaining species of this genus.

The teeth are unicuspid, only the mesocono being represented. No
trace of either ectocone or entocone is visible in any of the teeth,

the extreme laterals possessing only a single cusp. The radula of on

embryo of A. phoenix taken from the egg exhibited no trace of the

tricuspid condition in either lateral or marginal teeth, and differed

from the radula of the adult only in the size and number of the teeth.

So slight are the differences in the radulae of the various species

of Acavus, that an examination of the figures (PI. IX, Figs. 2—7) will

give a much clearer idea of the specific peculiarities than any detailed

description.

Individual variation in the number of teeth in a transverse row
of the radula appears to be a common feature in all the species,

though, so far as I can judge from the examination of the radulae

of a limited number of specimens of most of the species, this variation

in number would seem to lie within certain bounds.

In A. hcemasiomus (PI. IX, Fig. 2) the central or rhachidian tooth

is long and narrow, the reflexed portion and cusp being stout and
projecting considerably beyond the middle of the tooth. The
admedian teeth are provided on their inner (mesial) border with
a rounded projection of the upper margin of the base of attachment,

which fits into a concavity on the outer border of the preceding tooth.

This process is larger and more distinct in some individuals than
others. In addition there is a projection on the base of the tooth,

against which the head of the corresponding tooth on the subsequent

row abuts. The base of attachment of the lateral teeth gradually

becomes smaller, and the cusp relatively longer, the further the

tooth is situated from the middle line. In the marginal teeth this

diminution of the base becomes even more marked, whilst there is

a tendency for the reduction of the cusp in the extreme marginals,

culminating in the entire absence of a cusp in the last two or three

1 Manual of Conchology, ser. n. vol. ix (1894), p. 153, pi. xlviii, fig. 14.
2 "Notes on the Jaw and Lingual Dentition of Pulmonate Molluscs" : Ann. New

York Acad. Sci., vol. iii (1883-5), p. 92, pi. ii, fig. Q.
3 " Reisen im Archipel der Pliilippinen," Tkeil ii, Bd. iii, Land-mollusken (1870),

pi. xvi, fig. 5.
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teeth in the row. Semper l enumerates the number of teeth iu

a transverse row of the radula of A. lwmastomus from 97 to 101 ;
in

1

the specimens that I examined the number varied from 87 to 101.
!

Whether this expresses the extreme range of variation or not, can

only be determined after the examination of a greater number of

specimens than I had at my disposal. In two specimens of

" A. hcemastomus, var. melanotragus, that I examined, the number

of teeth in a row was constant, viz. 97.

The radulse of A. superb us (Fig. 3) and A. phoenix (Fig. 4) are
L

stouter and broader than that of A. hamastomus, and the individual

teeth, though very similar in contour, are larger. The marginal
' projection on the lateral teeth is more marked in these species, and
* in A. phoenix attains its maximum development.

In A. superbus the number of teeth in a transverse row varies from

101 to 105, the type form possessing 101 teeth, the variety ro&eolabiata

103, and the variety Grevillei 105.

A. phoenix possesses from 105 to 117 teeth in a row. Binucy has

figured the teeth of this species, but his drawing is somewhat

inaccurate, and was probably made from an old and worn part of the

radula.

Taking the three aforementioned species as representative of that

sub-group of the genus Acacus of which A. hcemastomus is the type,
1

it would appear that as regards the radula, there is a gradual transition

of the one species into the other, and that there is a tendency to an

increase in the number of teeth in a transverse row, reaching its

maximum in A. phoenix, but nevertheless foreshadowed in the varieties

of A. hcemastomus. Coming to that sub-group of Acavus of which

A. Waltoni is the type (the subgenus

.

OUgospira of Ancey 2
), we find

that a similar variation in the number of teeth in a transverse row

occurs. The minimum number of teeth present occurs in A. Shinneri

(Fig. 5), 73 to 79. The two specimens of A. Waltoni (Fig. 6)

examined possessed 103 teeth in each row. The maximum number

was reached in A. Poleii (Fig. 7), in one specimen of which as

many as 123 teeth were present in a row, though iu another only

103 teeth occurred.

These results can be tabulated, and an average dental formula
' assigned to each of the species of Acacus^ as follows :

—

\ „ . Number of Limits of Average radula
species.

specimens examined. variation. formula.

A. haemastomus 9 ... .87-101" ... 47-1-47

A. superbus 4 ... 101-105 ... 51-1-51

A. phoenix 5. ... 105-117 ... 56-1 55

A. Skinneri 'I ... 71-77 ... 36-1-36

A. Waltoni 2 ... 103 ... 51-1-51

A. Poleii 3 ... 103-123 ... 56-1-a;
The pulmonary sac is large ; the collar is very much thickened, and

is provided with two well-marked body lobes (PI. IX, Fig. 1, b.l.)
;

1 Op. cit., p. 100.
2 Conchologists' Exchange, vol. ii (1887), p. 22.
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these are more conspicuous in some species than others, being especially-

well developed in A. Poleii. The outer wall of the pulmonary sac

is very vascular, the blood-vessels being arranged in a very definite

order. Their arrangement is constant in all species of Acavus.

A. large blood- sinus surrounds the rectum and is continuous with
the sinus in the collar. From this space the afferent pulmonary
vessels {of. v.) arise ; they branch extensively, and ultimately break

up into a capillary network. Alternating regularly with the afferent

vessels and their branches are the efferent pulmonary veins (ef.v.).

The two largest of these run direct to the auricle (au.). The smaller

of the two vessels collects the aerated blood from the left side of the

lung, whilst the larger one, which originates from the right anterior

corner of the external wall of the pulmonary sac, collects blood from
the middle and portion of the right side of the lung. A few smaller

efferent vessels, which collect blood from a portion of the right side of

the lung, instead of pouring their contents into the auricle, run to the

convex (anterior) border of the kidney, where they break up into

capillaries, and, entering the substance of the kidney, form a renal

plexus. The renal capillaries reunite to form a single efferent renal

vessel, which lies along the concave (posterior) border of the kidney

and opens into the auricle very near the apertures of the efferent

pulmonary veins.

The pericardium (pe.) is situated in the left posterior corner of the

pulmonary chamber, and encloses a well-developed heart. On the

right of the pericardium there is a large crescent-shaped kidney (£.).

The ureter (u.) arises from the left side of the kidney close to the

pericardium ; it lies on the convex (anterior) border of the excretory

organ and runs along the extreme posterior end of the pulmonary sac,

abutting on the visceral mass ; it then curves round and follows the

straight portion of the rectum for a short distance, opening into

the respiratory chamber by an aperture, the urinary pore (u.p.),

situated immediately behind one of the posterior efferent pulmonary
vessels. The position of this excretory aperture is very constant

in all species of Acavus. Up to this point the ureter is a closed tube,

but it is continued beyond the renal pore, as an open groove {u.g.), the

floor of which is markedly plicated ; this groove runs parallel with
the rectum, and eventually terminates just in front of the pulmonary
orifice [p. a.).

The arterial system exhibits no important modification. The
ventricle gives origin to a common aorta, which divides into posterior

and anterior branches. The former is distributed to the liver and
posterior portions of the alimentary canal. The anterior aorta (a.a.)

passes beneath the first coil of the intestine, where it gives off

a branch to the posterior portion of the hermaphrodite duct ; it is then
continued forwards, supplying the genitalia, alimentary canal, buccal

mass, etc., with branches. The reproductive organs, on account of

their excessive size, receive several arteries derived from the anterior

aorta..

The muscular system needs no special description. The retractor

muscles, which are large, converge, with the exception of the retractor
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of the penis, to a common point, and are all inserted on the columella.

The retractor of the buccal mass is closely attached to the tentacular

and labial retractors of the left side ; it passes through the nerve-

ring, under the oesophagus, and then divides into three strips ; these

are inserted on the ventral and lateral borders of the buccal mass.

The retractor muscle of the right ocular tentacle passes between the

penis and vagina. The retractor of the penis is terminal, and is

attached to the left side of the body-wall.

The pedal gland is exactly comparable to that of Helix. It opens

in the usual position below the mouth, and extends back for about

two -thirds tbe length of the foot.

Nervous system.—The cerebral ganglia {e.g.) arc large and close

together ; they are united together by a very broad commissure, and,

with the pleural and pedal ganglia, form a well-marked circuni-

cesophageal nerve-collar. The usual nerves are given off from the

cerebral ganglia to the anterior portion of the head, branches being

distributed to the tentacles, lips, etc. A pair of buccal nerves arise

from the anterior border, and are connected with two buccal ganglia,

situated ventro-laterally on the oesophagus near its junction with the

buccal mass ; they are united by a short commissure which runs

underneath the oesophagus. From these ganglia several nerves arise,

and are distributed, some to the buccal mass, others to the oesophagus,

and a fine branch accompanies each salivary duct, passing backwards

through the nerve-ring and innervating the salivary glands. Nerves

are given off from the pedal and pleural ganglia to the foot and body-

wall. A large posterior visceral nerve (v.n.) arises from the pleuro-

visceral mass ; it shortly gives origin to a nerve which runs along the

dilated portion of the hermaphrodite duct, and is distributed to that

structure and to the alimentary canal. The main division of the

visceral nerve bifurcates at the posterior end of the body, one branch

going to the heart and kidney, the other being distributed to the

convoluted portion of the hermaphrodite duct and to the albumen
gland.

Reproductive organs. — The genitalia of Acavus Iwmastomus and

A. Skinner i have been accurately figured ' by Semper, 1 though his

description is somewhat meagre. All the species of Acavus are

furnished with almost identically similar reproductive organs as far

as the external characters go ; there is, however, a slight difference

observable between the groups represented by A. hcemastomus and

A. Waltoni respectively. (PI. IX, Tigs. 1 and 10.)

In the former group the penis (p.) has very much the same calibre

throughout, though there is a gradual tapering off towards either end.

In the A. Waltoni group the anterior vestibular portion of the penis

becomes greatly elongated and constricted, it is thin-walled, and often

slightly coiled upon itself. This condition is not so perceptible in

A. Poleii (Fig. 11) as in A. Waltoni, though it is perfectly distinct,

1 Op. cit.
,
pi. xii, figs. 7, 9, 10.
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as will be easily seen if Figs. 1 and 11 are compared. In A. Shinneri

(Semper, pi. xii, fig. 7) the penis is very much, attenuated, and of

scarcely larger diameter than the retractor muscle. I at first thought
this extreme attenuation of the penis to be due entirely to the

immaturity of the specimen, but later, on dissecting some undoubted
adults of this species, the same conditions were found to exist.

With the exception of A. Shinneri, the penis in the other forms is

of relatively enormous size. Its internal structure is of considerable

interest, and is of use for classificatory purposes, since it constitutes

the most striking and constant difference that is observable in all the

species. I will, however, defer the description of these differences

until later. The retractor muscle of the penis is terminal in position,

its distal end being attached to the body-wall on the left side of the

animal.

The ovotestis or hermaphrodite gland (PI. IX, Fig. 1, h.g.) lies

imbedded in the right lobe of the liver, and communicates with a very

much convoluted hermaphrodite duct (It.d.) ; this shortly enters the

albumen gland {a.g.). Tying on the concave border of the albumen
gland, and eonnected with the hermaphrodite duct, is a small rod like

body, which I will, for the time being, designate the hermaphrodite

crccurn (Ji.c).

This structure is very constant in all species of Acarus, and,

from its invariable presence, would seem to be of some functional

importance. Semper has not indicated it in any of his figures of

the genitalia of Acavus. It is very closely applied to the albumen
gland, and, in preserved specimens, so similar in colour, that it may
easily have been overlooked by him.

Such a structure is by no means unique, but on the contrary

appears to be of very common occurrence in terrestrial Pulmonata,
for on looking through Binney's ' figures of the genitalia of terrestrial

molluscs I was struck by the number of forms possessing a similar

structure. In the majority of these figures this appendix is repre-

sented as a paired, or bilobed, structure, whilst in Acavus it appears

unpaired.

Simroth 2 has figured a similar unpaired organ in the genitalia of

Neohyalimax, occupying exactly the same position that it does in

Acavus. He calls the structure a seminal vesicle.

A careful examination of serial transverse sections through this

tubular body, however, revealed the paired nature of the structure

(PL IX, Tig. 9). The two tubes lie side by side, and are enveloped in

a common muscle-sheath ; they communicate with one another (Fig. 8)

before opening into the hermaphrodite duct. Each tube is lined

with ciliated epithelium ; a few spermatozoa were present in the

lumen, but were not sufficiently abundant to suggest that this organ
might function as a storing chamber. The albumen gland (a.ff.) is

1 " Terrestrial Mollusks and Shells of the United States," vol. v (1878).
2 Proc. Malac. Soc. Lond., vol. ii (lS'JOj, p. 41, pi. v, fig. 9.
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a large structure pouring its secretion into the hermaphrodite duct
hy two separate openings. On leaving the albumen gland the
hermaphrodite duct becomes enormously dilated, and is divided into

a thick-walled glandular prostatic portion {pr.) and a thinner- walled
distensible portion, the oviduct {ov.d.) ; the former communicates with
a slightly coiled vas-deferens (v.d.), which enters the penis on its

posterior end, a little above the insertion of the retractor muscle.
The oviduct is then continued on into the vagina {v.g.) and receives

the opening of a very short-stalked spermatheca {sp.). There is

hardly any trace of an atrium ; the penis and vagina, though com-
municating with a common genital opening, scarcely fuse to form
a common genital cloaca.

The structure of the penis, as before mentioned, is of particular

interest, inasmuch as the various species of Acavus present appre-

ciable differences with respect to its internal organization. Taking
A. hcemastomus as a type (PI. IX, Fig. 12), we find, on opening the

penis along the mid-dorsal line, two large lateral pilasters {pi.), having
their surfaces ridged and corrugated ; lying between these folds is

a conspicuous furrow bounded by two tumid lips. The two pilasters

converge towards the anterior end of the penis, and in this region

a thickening of the ventral wall {v.t.) of the penis is noticeable; this

swelling is better developed in other species.

At the posterior end of the penis is a large penis-papilla {pp.),
at the base of which the vas-deferens opens.

In A. phoenix (Fig. 13) three pilasters are present, there being
a median dorsal one in addition to the two lateral ones. The penis-

papilla is also much smaller than in the preceding type.

Acavus superbus (Fig. 14) presents a somewhat different structure.

There arc no definite pilasters, but rather a series of lateral

longitudinal ridges which are markedly papillate. The median
thickening of the ventral wall of the penis, that was apparent in

A. hcemastomus, becomes excessively developed here, and partially

overlies the median furrow. The penis-papilla is very small. The
penis in A. superbus is, relatively to the size of the animal, much
smaller than in either A. hcemastomus or A. phoenix.

Equally well-marked differences are observable in the internal

structure of the penis of A. Waltoni and that of A. Polcii. In the
former (Fig. 15) the walls are beset by longitudinal ridges with
a corrugated appearance; there is no definite

_
aggregation of these

folds into pilasters, and the penis-papilla is not very conspicuous.

This structure approximates most closely to the condition shown in

A. phoenix, whereas the structure of the penis of A. Pole ii more nearly

approaches that of A. hcemastomus.

In A. Poleii (Fig. 16) there are two well-marked lateral pilasters,

which converge towards the anterior end of the penis ; here the
median ventral thickening becomes very conspicuous, and forms
a thickened ridge. The penis-papilla {p.p.) is also of excessive size.

The penis of A. SMnneri was too small, and not sufficiently well
preserved, to make out accurately the characters of its internal

structure.
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It will be seen from the description of the anatomy of Acavus,

that this genus presents us with a very compact group, no one species

of which differs in any marked respect from any other species. Still,

sufficient differences exist, especially as regards the genitalia, to

enable us to accurately determine the species. The genus is divisible

into two sub-groups, represented by the types A. hcemastomus and
A. Waltoni respectively, the conchological differences of which are

more marked than the anatomical. These two sub-groups differ also

with respect to their habitat, the former being entirely arboreal,

whilst the latter forms are terrestrial, living amongst fallen logs and
dead leaves.

The species A. Poleii, founded by Collett, has been regarded as

merely a variety of A. Waltoni by other conchologists, but the two
forms are quite distinct, and besides differing in the colour of the

animal, and the habitat, also present anatomical differences in the

structure of the penis, which can scarcely be regarded as less than
specific.

Unfortunately this paper cannot be regarded as complete, since

there are two so-called species of Acavus of which I have been unable to

obtain specimens, viz., A. prosperus (Albers) and A. fastosus (Albers).

In addition there are two varieties of A. hcemastomus which were
not included amongst the specimens sent for examination. These are

A. hcemastomus, var. conns, Pilsbry, and var. concolor, Pilsbry. It is

extremely unlikely that either of the above species differ in any
considerable respect from those of the A. hcemastomus group, and it is

probable that they are more nearly related to A. hcemastomus than any
other form.

EXPLANATION OF PLATE IX.

Fig. 1. General dissection of Acavus phoenix:.

,, 2. Transverse row of teeth from the radula of Acavus hcemastomus. c. median
tooth; 1, 3, 6-40, etc., are lateral and marginal teeth. The corre-

sponding teeth of the other species have been figured in the same order,

except where otherwise indicated by the number of the tooth.

,, 3. Radula of Acavus superbus.

,, 4. ,, ,, phoenix.

,, 5. ,, ,, Skinneri.

,, 6. ,, ,, Waltoni.

,, 7. ,, ,, Poleii.

„ 8. Diagram representing the hermaphrodite caecum and associated structures,

and showing its connection with the hermaphrodite duct. Reconstructed
from serial transverse sections.

,, 9. Transverse section through the hermaphrodite caecum of Acavus hcemastomus.

,, 10. Genitalia of Acavus Waltoni. Anterior part.

,,11.
_ „ ,, Poleii. ,,

,, 12. Penis of Acavus hcemastomus. A longitudinal incision has been made
along the mid-dorsal line, and the two halves have been reflected.

,, 13. Penis of Acavus phoenix.
,,14. ,, ,, superbus.

„ 1-5. ,, ,, Waltoni.

,, 16. ,, ,, Poleii.
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ON THE GENUS ACAVUS, Mont.

By E. R. Stkes, B.A., F.L.S., etc.

Read 6th April, 1900.

The genus Acavus was founded by Montfort (1810) for the Helix

hcemastoma of Linnaeus. This species was subsequently included by
Schumacher in his Otala. In 1887 Mons. Ancey proposed Oligospira

for A. Walton i and A. Skinneri ; of this group or subgenus Acavellu,

Jousseauine (Mem. Soc. Zool. France, torn, vii, 1894, p. 288) is

a synonym.
The following arrangement is based purely on conchological grounds,

and was formed without any knowledge of the anatomy of members of

the genus as set forth in the preceding paper by Mr. W. B. Randies,

so that it is of great interest to compare our several conclusions.

It has not been thought necessary to reproduce the references already

given by Mr. Pilsbry in the " Manual of Conchology."

1. AcA'vtrs h^iiastomus (Linn.) is an exceedingly variable shell in

colour, and a convenient arrangement of the varieties known to me
may be made by noting the colour of the lip.

(«) Red lipped. The banding varies from a very dark to pale

chestnut colour, and the number and position of the bands may
be traced from the almost unicolorous shell with confluent

bands to one in which a very narrow band is seen below the

suture and another encircling the umbilical area. I have never

seen an absolutely white specimen with a red lip. The variety

concolor, Pilsbry, belongs to this group.

(J) Black-lipped. Similar remarks apply to this form, the Helix

melanotragus of Born. Dr. von Martens has kindly pointed out

to me the following interesting point, namely, that there are
' band-formations ' characteristic of the red- and black-lipped

forms. The most common varieties of the former are 12305
and (123)05, while that of the latter is 1(23)05.

(c) Purple-, or lilac-lipped. The var. conus, Pilsbry. Of this I

have only handled a single specimen, and it is, I believe, rare.

{d) Particoloured Up. Two specimens, with the lip half black,

half white (tinged with brown), corresponding to the position

of the bands. Formula, 1(23)05 and (123)05.

Mr. Pilsbry quotes Benson for {inter alia) the fact that the shell is

covered with "green foecula": on a specimen sent to Kew Gardens
this green covering was determined to be an alga very closely allied to

Pleurococcus mucosus, Kntz.

2. Acavus peosperus (Albcrs). I strongly suspect that this will

prove to be only a variety of the last species ; the type is in the

Berlin Museum.
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3. Acavtts fastosus (Albers). Also closely allied to A. heemastomus,

but smaller, with the bands far more numerous.
4. Acavtjs phcenix (Pfeiffer). Here, again, the colour of the lip

varies greatly, the most common colour being black, but forms with
white and rose-pink lips are found. As a rule, the darker the shell

the blacker the lip, and vice versa.

5. Acavus superbus (Pfeiffer). As usual, the three colour variations

of the lip occur : white, edged with orange brown (typical) ; black
(If. Grevillei, Pfr.) ; rich deep rose (var. roseolabiata, Nevill). The
last is a remarkable variety, and indeed may prove to be distinct.

6. Acavus (Oligospira) Waltoni (lleeve). Specimens show con-

siderable variation in size, those in my collection (adult) measuring
from 46 to 56 mm. The lip varies from brown to black. I think that

A. Poleii, Collett, is only a white-lipped variety.

7. Acavus (Oligospira) Skinneri (lleeve). Quite distinct.
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DESCRIPTION OF BUZIMULUS DTTKINFIELD1, n.sp., FROM
PARANA, BRAZIL.

Ey J. Cosmo Melvill, M.A., F.L.S., etc.

Bead 6th April, 1900.

Bulimuxtjs (Dryileus) Dukinfieldi.

B. testa ovato-oblonga, anguste umbilicata, tenui, olivacea, fere

l?evi, anfractibus 6, apicali incluso raamillato, apud suturas fortiter

inipressis, longitudinaliter indistincte obliquistriatis, et sub lente

spiraliter ruguloso - striatulis, ultimo anfractu cseteros niultum

superante, apertura albo-cinerea, peristomate tenuiter reflexo,

albescente, lsevi, marginem apud columellareui paullum incrassato,

recto. Long. 28, lat. 13 mm.

Bulimulus Dukinfieldi, n.sp.

Hah.—Salto Grande do Bio dos Patos (upper waters of Biver
Ivahy), Parana, Brazil (E. D. Jones, Esq.).

A plain but interesting species, procured from a district hitherto

almost unworked, that does not seem much akin to any other of the
genus known to me. Two specimens, precisely similar, were obligingly

handed me by Mr. B. Dukinfield Darbishire, of Manchester, as

collected by his relative, Mr. E. Dukinfield Jones, in 1899. I am
much indebted to Mr. S. I. Da Costa for having compared this shell

with the complete series of Bulimulus, both in his own extensive
collection and that of the British Museum (Natural History), in which
latter the type is now placed.
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NOTE ON THE ANATOMY OF VOLUTA ANCILLA (Sol.), NEFTUNE-
OPSIS GILCSRISTI, Sby., AND VOLUTILITHES ABYSS1C0LA
(Ad. & Eve.).

By Martin F. "Woodward,

Demonstrator of Zoology, Royal College of Science, London.

Read 6th April, 1900.

PLATE X.

TnROTJGn the kindness of Mr. G. B. Sowerby, I have received the soft

parts of two very interesting molluscs, viz., Neptuneopsis Gilchristi,

Sby., and Volutilithes ahyssicola (Ad. & Rve.), neither of which
have been previously obtained. Since these two molluscs present

a number of interesting features, I have appended a fairly exhaustive

account of their anatomy, and for comparison have given also

a description of Voluta {Cymbiola) ancilla (Sol.), two specimens of

which were kindly placed at my disposal by Mr. E. A. Smith.

Our knowledge of the anatomy of the Volutidre is very meagre, and,

save for two accounts, is practically confined to the external form
and to the radula. We are, however, indebted to Quoy & Gaimard 1

and Bouvier 2 for some anatomical information on this family, though
unfortunately the figures of the first-named observers are so lacking

in detail and, I am afraid, in accuracy as to be practically worthless.

Bouvier's account, on the other hand, is very precise, and in it he

deals largely with the nervous system, but also describes the salivary

glands and some other organs. The form which he examined,
V. Neptuni, Gmelin, is, however, not a true Volute, but belongs to

the genus Melo. Unfortunately, the form which I am describing,

Voluta ancilla (Sol.), though a Volute, is to be referred to the subgenus
Cymbiola, so that a description of the anatomy of the type of the

genus Voluta is still wanting.
A short summary of results of my observations on Neptuneopsis has

already appeared, 3 but the published account is much condensed, and
since it requires some correction I have taken the opportunity while

describing Volutilithes and Voluta to give a fuller description of the

anatomy of this curious form. The example of Neptuneopsis and the

Volutilithes are some of the first-fruits of the marine investigations

now being carried on at the Cape of Good Hope, and judging from
these early samples we may safely prophesy a great increase to our

knowledge of malacology, especially because those in charge of the

investigations are preserving the animal as well as the shells.

1 Voyage de l'Astrolabe, vol. ii, pp. 621-632, and pi. xliv, figs. 9-11.
2 Ann. Sci. Nat., Zool., ser. vn, torn, iii, pp. 301-306; and Bull. Soc. Philom.

Paris, ser. vn, torn, xi, p. 102.
8 Marine Investigations in South Africa : Department Agriculture, Cape of Good

Hope, No. 5, 1898.
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The Neptuneopsis was well preserved in spirit, but the Vohtfih'thes

was still more admirably preserved in an extended condition in

formol, an ideal medium for specimens for dissection.

1. Voltjta (Cymbiola) ancilla (Sol.).

The external characters of this Volute are precisely similar to those

of V. ( Vespertilio) vespertilio, Linn., and V. (Alcithoe) Pacifica, Sol.,

as figured by Quoy & Gaimard, the most notable feature being the

curiously flattened and expanded head and the appendices to the

siphon (PI. X, Fig. 1).

The pallial complex.—Of the two specimens examined one was
a male and the other a female, the former showing a moderately

developed, grooved penis, situated just behind the right head-lobe
;

a long groove led up to the opening of the vas-deferens high up in

the mantle-cavity. In the female a large, swollen, glandular oviduct

opened close to the anus.

The gill, as in other Rhachiglossa, consists of triangular plates, and
in this respect the Rhachiglossa appear more primitive than the

Tsenioglossa. Similarly, the osphradium is large and bipectinate, 1

the hypobranchial mucous gland very conspicuous, and resembling

that of Buccinum ; the renal aperture is also very prominent. (PI. X,
Fig. 1.)

The alimentary canal.—The mouth opens on the end of a moderately
developed introvert. The buccal mass is conspicuous, and the radula-

sac large. From the dorsal surface of the former the oesophagus

originates ; this is a very muscular tube, which changes its character

abruptly shortly after emerging from the introvert. At this point

the oesophagus appears to be temporarily enlarged and to be more
muscular, but it rapidly diminishes again, and its walls no longer

appear conspicuously muscular. The oesophagus («0 passes up over

the columella muscle, becomes slightly dilated, and then suddenly
constricted before opening into the stomach. The stomach (st,), which
is a slightly enlarged portion of the gut, is characterized by the con-

spicuous folding of its wall and by the opening of the bile-duct ; it

passes imperceptibly into the intestine. The whole alimentary canal

has a simple U -shape, the stomach being situated at the bend.

The most important features of this canal are the salivary glands

and the oesophageal caecum (PL X, Fig. 1, o.c). The former consists

of two pairs, the one tubular and the other racemose, 2 situated in

1 It if? strange to find so well known a malacologist as Dall (Bull. Mus. Comp.
Zool., vol. xviii. 1889, pp. 152 and 155) still regarding the osphradium as

a gill ; at least, he speaks of Aurinia, one of the Volutidse, as possessing two
well -developed gills, and these can only be the true gill and the osphradium.

2 Quoy & Gaimard and Bouvier both fell into the error of taking these two pairs

of glands for a single pair, and regarding the tubular gland as a posterior

continuation of the racemose gland. It has not been deemed necessary to

figure these glands in more than one of the animals described, since they do
not vary. Their position and shape will be gathered by reference to Figs. 4,

5, and 6.
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i front of the nerve-collar. The latter pair consists of large, compact,

. but acinous glands, situated on either side of the oesophagus near

the base of the introvert, and communicating with the alimentary

canal by a pair of fine ducts, which run parallel to the oesophagus

under cover of the thick circular muscle and eventually open into the

buccal mass close to the oesophageal aperture. The tubular glands,

which are perfectly distinct from these, consist of a pair of slightly

coiled muscular tubes, largest at the blind posterior extremities and
tapering off in front ; they lie below the racemose glands, and their

free ends pi'oject outbejTond these structures ; hence Bouvier, following

Quoy & Gaimard, mistook them for tubular backward prolongations

i of the racemose glands. The tubular glands meet in the middle line

, below the radula-sac, and thence run forward as an extremely fine

I duct closely bound up with the latter structure, into which the duct

opens in front of the odontophore (Fig. 6). The oesophageal caecum

('Anhang an der Speiserohre' of Kieferstein ; the great fore-gut gland of

Haller) is one of the most striking features in the anatomy of Yoluta

and its allies. A blind outgrowth of the oesophagus appears to be

present in the majority of the Khachiglossa behind the nerve-ring,

but it nowhere attains such a striking development as it does in the

Volutidae. In Yohda this organ has the form of a long coiled

muscular tube, of considerably larger size than the oesophagus, into

which it opens ventrally just behind the nerve -collar. In the

undisturbed condition this organ is found lying coiled up on the top

of the oesophagus (Fig. 1, o.c.) and presenting a shiny white appearance.

Even in quite a small Volute the ca3curn, when uncoiled, measured
nearly 8 inches in length.

The radula of this form calls for no comment, since it is typically

volutoid, consisting of a stout ribbon bearing about 43 large tricuspid

teeth, each tooth constituting a transverse row.

The nervous system.—Very little is known of the nervous system of

a typical Volute, for Quoy & Gaimard's figures show nothing beyond

a nerve-ring, and Bouvier' s description and figures, though giving

great detail, refer, as already noted, to the genus Melo, in which

the nervous system differs somewhat from that of Yoluta an cilia.

An examination of Fig. 9 will give a fair idea of the nervous

system of this Volute, and it will be at once evident that it is

characterized by extreme concentration round the oesophagus. The
two cerebral ganglia are closely connected in the middle line, and

are still more intimately fused to the pleural ganglia behind and

below. The cerebro-pedal and pleuro-pedal connectives are so short

and broad that it becomes almost a difficult matter to distinguish

between the pedal ganglia on the one hand and the cerebrals and

pleurals on the other. The cerebral ganglia give off about four

conspicuous nerves, which run forward to the head-lobes, tentacles,

and eyes, and also a pair of small nerves which run inward to the

buccal ganglia (b.g.), the lattei', as in other Rhachiglossa, being

situated close to the nerve-collar. The pedal ganglia are somewhat
abruptly truncated ventrally, and give off numerous nerves to the

large foot. From the right pleural ganglion arises an extremely short
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pleuro-visceral connective, which almost immediately passes into the

supra-intestinal ganglion ; in fact, the latter is only just separated by

a constriction from the right pleural ganglion. The former ganglion

gives off three nerves which supply the osphradium and gill and

complete the left half of the visceral loop, and also probably form

a dialyneurous connection with a nerve arising from the left pleural,

as in Volutilithes. The sub-intestinal ganglion (sb.g.) is intimately

related both to the left and to the right pleural ganglion, i.e. it

presents a zygoneurous condition ; it gives off two prominent nerves,

which run back, and one of them completes the visceral loop.

The nervous system, on the whole, presents a highly specialized

condition, having attained almost a maximum amount of concentration,

far more so than that seen in Mclo Neptuni as described by Bouvier,

for in that form the supra-intestinal ganglion is separated by a wide

interval from the right pleural ganglion. The great development of

the pleuro-visceral connective in this species suggests a more primitive

condition than that met with in Voluta ancilla, unless it is possible for

the ganglia after once becoming concentrated to become secondarily

dissociated.

2. Neptuneopsis Gilchristi, Sby.

The external characters of this Prosobranch, a short account of

which has already been published, 1 are not at all suggestive of the

Volutidse ; for example, there is a very large functional operculum, an

uncommon feature in this family, being only met with in the genera

Voluiolyria and Lyria. The head also is unlike that of Foluta, since

it bears two very large massive tentacles (Fig. 2), the appearance

presented being that the head-lobes of Voluta had become incorporated

in the tentacles. There is a large snout, which in all probability

is introvertible, but this region of the specimen was considerably

damaged before I received it, so that it was impossible to determine

the point with any degree of certainty. The siphon is not so large as

in Voluta, and is devoid of appendices.

The pallial complex, on the other hand, might be that of Voluta, the

form and relation of the organs composing it being in every respect

the same.

The alimentary canal.—Unfortunately the buccal mass was removed

before I received the specimen, and in its removal the salivary glands

were practically destro3Ted, one only of the tubular glands being left.

From general considerations 1 feel safe in concluding that these organs

would be precisely like those of Voluta. The rest of the alimentary

canal also might be that of V. ancilla (cf. Figs. 1 and 3), though

perhaps the oesophageal caecum is more largely developed in

Neptuneopsis.

The heart, kidney, and genitalia
( 9 ) call for no comment ; like those

of Voluta they are typically rhachiglossate.

1 Sowerby, op. cit.
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The nervous system (Figs. 11, 13, and 14) of JYeptuneopsis closely

accords with the volutoicl type, differing from the latter only in being
slightly less compact ; thus the commissure connecting the supra-

intestinal ganglion with the right pleural is slightly longer than in

Voluta ancilla, and in a similar way the sub-intestinal ganglion is less

completely fused with the pleurals. In this respect JYeptuneopsis is

somewhat intermediate between Voluta ancilla and Melo JYeptuni as

described by Bouvier.

In the t-hort summary of the anatomy of the form which I supplied

to Mr. Sowerby, and which was published in his original description

of this genus, I state that the nervous system of JYeptuneopsis differed

considerably from that of Voluta. In making the comparison I was
labouring under the belief that Bouvier had described a true Volute,

instead of a member of the genus Melo. This correction removes the

only point of difference between the internal organs of JYeptuneopsis

and of Voluta, if the form I have described, V. ancilla, be typical of

this genus.

3. VOLUTILITHES ABTSSICOLA (Ad. & Eve.).

External characters. — The head is slightly compressed dorso-

ventrally, and divided anteriorly by a deep median cleft (Fig. 8)

;

these two anteriorly placed headdobes are intimately related to the

opening through which the introvert is protruded ; at first sight they
might be thought to represent the lips, but this is not the case, the

true lips being situated with the mouth at the extremity of the

introvert. Each head-lobe is deeply grooved on its outer border, and
the inferior margins of these grooves meet ventrally behind thl< false

mouth, in such a manner that these false lips form a V-shaped
thickening on the under side of the head (Fig. 8b). The tentacles

are stout, and related to the upper margins of the grooves in the

head -lobes. Behind each tentacle is a short but very stout eye-stalk,

bearing a prominent eye on its distal extremity.

The foot is very large, and probably capable of great expansion.

There is no operculum. The siphon is long and devoid of appendices.

The edge of the mantle is bordered by a single row of low papilla?.

The pallial complex is in most respects like that of Voluta ancilla or

of JYeptuneopsis (cf. Figs. 1, 3, and 4). The gill and dark-coloured

osphradium, being identical in structure, and the anal, genital (9),
and excretory orifices, are similar in position. The only difference,

however, is a striking one, and is due to the entire absence of the

characteristic hypobranchial gland, a structure present in the majority

of the Bhacbiglossa.

The alimentary canal. — The buccal mass and radula-sac form
a stout muscular mass, occupying the greater part of the introvert

(Figs. 4 and 5). As in Voluta, two pairs of pre-neural salivary

glands are present ; one large, branched and whitish pair opens into

the oesophagus at its junction with the buccal mass, while the second

pair is tubular and yellowish, and unites to form a fine duct, which,
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as in Voluta, opens into the floor of the buccal mass in front of the

odontophore (Fig. 6).

The oesophagus, as in Voluta and Neptuneopsis, presents that slight

enlargement marking the diminution of its muscles, and then passes

through the nerve - collar. Behind this structure the oesophagus

becomes dilated and convoluted, and then receives the opening of the

oesophageal cascum (o.e.]; this organ differs considerably in appearance

from the similarly named structure in Voluta and Neptuneopsis, beiug

thin-walled and sacculated ; it approximates much more nearly to the

oesophageal caecum of Buccinum, and like that organ is of a darkish

colour. The stomach and intestine are like those of Voluta. The
circulatory, excretory, and reproductive systems call for no comment,

since they resemble those of the majority of the Rhachiglossa.

The radula of Volutilithes (Fig. 7) is of special interest, for, like

that of Volutomitra, at present referred to the Volutida?, it exhibits

three teeth in each transverse row. Of these rows there are about

lid, but owing to the small size of the teeth the radula is small and

delicate. The central or rhachidian tooth is tricuspid, the three

cusps being subequal, and as in Voluta attached to a curved base.

The lateral teeth are unicuspid, each possessing an oblong base from

which a single cusp projects backward ; this cusp rises as high as

the outer cusps on the central tooth, and is situated near the inner

margin of the oblong base.

In seeking for a form with which to compare the radula one

naturally turns in the first instance to Volutomitra, 1 the only other

volutoid genus with a triserial radula. At first glance this seems

to be a happy comparison, especially as regards the lateral teeth,

which have the form of flattened oblong plates from which springs

a very small cusp ; the central tooth of Volutomitra is, however, very

dissimilar to that of Volutilithes, being a simple V-shaped tooth, not

unlike the peculiar tooth of Amoria, a subgenus of Voluta, but which
is so different from that of the typical Volute, that one is inclined

to question the correctness of its systematic position ; at any rate,

it must be a very specialized form. On the whole I do not think that

the radula of Volutilithes has much affinity with that of Volutomitra,

although it is conceivable that the latter genus might have arisen

from the former, and in its turn have given origin to Amoria
Professor Gwatkin has kindly looked through his large series of

radula? to see if any form would compare with Volutilithes, but

is unable to find any radula which at all suggests that of this

genus. He is inclined to lay stress on the side teeth, and come to

the conclusion that if we can compare the radula of Volutilithes with

that of any known form it must be with Mitra. This conclusion is

one which would fit in with the statements made by Fischer in his

Manual concerning the genus Volutomitra, which he regards as

a natural transition between the VolutidaB and Mitridse. Unfortunately

these views are not borne out by a study of the anatomy of these

1 Troschel : " Das Gebiss der Sehnecken," Bd. ii, pi. v, fig. 56.
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forms, and from what we know in this respect the Volutidoa and

Mitridae have no connection. Neither should I myself consider that

there was any similarity between the radulae ; the only Volute which

in its radula suggests the Mitridae is the genus Volutolijria, and from

the character of the tooth I should conclude that it had little in common
with the forms at present placed in the genus Voluta. Personally,

with regard to the radula of Volutilithes, I would lay stress on the

central tooth, which is undoubtedly volutoid, whereas the lateral teeth

suggest that they are undergoing reduction, a feature which we might

expect to see preserved in a primitive Volute. If we may compare

this radula with that of any typical living rhachiglossate, I would

suggest a resemblance to the Turbinellidse and Buccinidae.

The nervous system.—Owing to the excellent state of preservation

of the specimens it was possible to work out the nervous system of

Volutilithes, in spite of its small size, in much greater detail and with

better results than in the very much larger Voluta. The arrangement

of the ganglia constituting the nerve-collar in the two genera is,

however, practically identical, as a comparison of Figs. 9 and 10 will

show. It was, moreover, possible to demonstrate the dialyneurous

condition on the left side, which was only surmised to be present in

Voluta. The otocyst also was easily seen, and even the tine nerve

connecting it with the cerebral ganglion (Fig. 12). As in other

Rhachiglossa, a single large otolith was found within this structure.

Conclusion-.

A comparison of the above accounts will show, I think, that while

the three forms dealt with differ in some features in their anatomy,

yet they so closely resemble one another in so many other points that

we are justified in retaining them in one family. Volutilithes, the

shell of which has long been known, was originally placed in the

family Volutidae on purely conchological grounds. On the other

hand, the animal of Neptuneopsis was examined at the same time

as the shell, and I think if it had not been for a consideration of the

radula, and possibly also of other anatomical features, there would

have been more hesitation in placing this form in the Volutida3, since

the only volutoid character seen in the shell is the protoconch,

whereas the general form of the shell and the absence of characteristic

folds on the columella and the presence of a large operculum would

have told strongly against its volutoid affinities. Nevertheless, an

examination of its anatomy, especially of its nervous system, alimentary

canal, with the radula and appended glands, and the pallial complex,

shows that this form is undoubtedly a near ally of the genus Voluta.

Volutilithes, though unhesitatingly placed with the Volutidae on

conchological grounds, differs from the family more than Neptuneopsis

does, and whilst from the peculiar character of its salivary glands

and the details of its nervous system we should certainly regard it

as belonging to that family, yet in the character of its radula, the

small size and nature of the oesophageal caecum, and the absence of
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a hypobranchial gland, it stands apart from those other members of the

Volutidae whose anatomy is at present known. The three characters

mentioned may, from what we know of prosobranch anatomy, be
reasonably regarded as primitive features, and when we remember
that the genus Volutilithes was originally founded to embrace a

number of fossil forms common in the Cretaceous, Eocene, and
Oligocene beds, it becomes extremely probable, if the conchological

identification be correct, that the form would retain a more primitive

organization than the more recently developed genera, such as Koluta,

Melo, etc. Such being the case, I am inclined to regard Volutilithes

as the living form which stands nearest to the ancestors of the

Volutidae, and one which, while it had acquired or inherited certain

of the characteristic features of the Volutidae, nevertheless retained

a number of characters belonging to its less specialized rhachiglossate

ancestors.

One difficulty stands in the way of this conclusion, viz. the nervous
system of Melo Neptuni, in which we find the supra-intestinal ganglion

separated by a long interspace from the right pleural. With regard

to this point I cannot help thinking that possibly the condition seen

in Melo is not, after all, a primitive character, since this form is in

other respects a highly specialized Volute, and since also in other

groups of Prosobranchs the relative degree of proximity between these

two ganglia seems to vary, so much so that I believe it is possible

for this separation to be at times a new secondary condition arising

from a concentrated one, and not a direct inheritance of the primary
architaenioglossate condition.

From the above remarks it will be gathered that our knowledge
of the anatomy of the Volutidae and of the whole rhachiglossate

group is still very meagre, and we must at present regard the classi-

fication of these forms as purely provisional. It is extremely probable

that we are at present incorporating in the Volutidae several forms
derived from distinct stocks ; in other words, this is not a natural

family, and in all probability Volutolyria, at least, will have to be
separated from the other members of the Volutidae when we know
more of its anatomj^. Still, one would think that more use might be

made of the radulae by systematists than is at present done, and one
has only to look at our textbooks to see what divergent forms are

incorporated, not merely in the same family, but in the same genus

;

thus, in the genus Mitra forms exhibiting five totally distinct types of

radula are included.

1 have not attempted to define the family Volutidae anatomically,

because I consider that we need a great deal more information before

such a definition can be possible ; but I think that the presence of

two pairs of pre-neural salivary glands, one tubular and one grape-

shaped, an oesophageal caecum, the concentrated nervous system, as

described above, together with a radula with a tricuspid central

tooth ( ? sometimes unicuspid), will be found to be characteristic of

all Volutes.

The importance of a knowledge of the anatomy of any form is well

exemplified by such a form as Neptuneopsis, and will be still more
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striking in the future when we know more of the anatomy of the
Rhachiglossa.

In conclusion, I can only impress on all collectors abroad the
- desirability of preserving the animals as well as the shells, not
merely of their new finds, but of the commonest forms, hardly any
of which are properly known.

EXPLANATION OF PLATE X.

Fig. 1. General dissection of male specimen of Voluta ancilla, with the proboscis

retracted.

2. Anterior aspect of the head, foot, and mantle of Neptuneopsis Gilchristi.

3. Side dissection of Neptuneopsis, with the proboscis protruded.

4. General dissection of VolutiUthes abyssieola from the side.

5. Dissection of the anterior portion of the alimentary canal of VolutiUthes.

6. Dissection of the tubular salivary glands, showing their median opening

into the floor of the mouth in front of the odontophore.

7. Single transverse row of teeth from the radula of VolutiUthes.

8. Head of VolutiUthes. a, from above ; b, from below ; c, right side of

head, tentacle cut away.

9. Nervous system of Voluta ancilla, viewed from above, the cerebral

commissure cut through and the cerebral ganglia reflected outward.

10. Similar view of the nervous system of VolutiUthes.

11. Ditto of the nervous system of Neptuneopsis.

12. Nervous system of VolutiUthes, viewed from the side.

13. Nervous system of Neptuneopsis, viewed from the side.

14. Nervous system of Neptuneopsis, viewed from above.

Abbreviations.

a. anus. ot.

a. a. anterior aorta. ov.d.

au. auricle. p.
b.g. buccal ganglion. p.g.
e.g. cerebral ganglion. r.

cm. columella muscle. r.a.

g. gill. r.pl.g.

k. kidney. r.s.g.

I. liver. s.

l.pl.g. left pleural ganglion. sb g.

m.g. mucous gland. SP9-
o.c. oesophageal c;ecum. st.

a. oesophagus. t.s.g.

op. I. opercular lobe. v.

os. osphradium.

otocyst.

oviduct.

penis.

pedal ganglion.

rectum.

renal aperture.

right pleural ganglion.

racemose salivary gland.

siphon.

sub-intestinal ganglion.

supra-intestinal ganglion.

stomach.

tubular salivary gland.

ventricle.
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DESCRIPTIONS OF NEW SPECIES OF MARINE MOLLUSCA
COLLECTED BY THE LATE OTTO KOCH AT THE ISLAND

OF CEBU, PHILIPPINES.

By G. B. Sowerby, F.L.S., etc.

Read Uth May, 1900.

PLATE XI.

1. OciNEBRA KoCHIASTA, n.Sp. PI XI, Fig. 1.

Testa ovato-fusifomiis, pallide fulvo-fusca ; spira acuruinato-conica

;

anfractus 7, angulati, longitudinaliter angulatiin plicati (plicis 7-8),

spiraliter dense squamo-lirati, ad angulum carinati, supra anguluni

leviter concavi, anfractus ultinius spiram superans, oblongus, leviter

convexus, quadricarinatus, undique dense squanio-liratus, basini versus

constrictus, breviter contorto - rostratus, roediocriter urnbilicatus
;

apertura ovata, alba, ntrinque canaliculata ; lamina coluraellaris tenuis,

polita ; labrum intus acute plicatuni, extus frondosum. Long. 33,

diam. 18 mm.
This shell has much the aspect of a Cuma, somewhat resembling

C. sacellum (Lamk.), but the operculum is that of an Ocinebra, in

which genus I therefore place the species. It has four squamose
keels on the body-whorl, the scales on the two anterior ones being

rather peculiarly produced near the aperture. In front of the last

keel the whorl is abruptly constricted between that and the short

curved rostrum. The aperture has, besides the anterior reflexed

canal, a distinct posterior one near the juncture of the whorl.

2. Mitra (Callithea) alabaster, n.sp. n. XI, Fig. 2.

Testa parva, ovato - fusiformis, alba ; spira breviuscula, conica

;

anfractus 6, primi duo loeves, sequentes superne vix concavo-declives,

in medio angulati, infra angulum spiraliter sulcati, supra (juxta

suturam) nodulis parvis ornati, costis longitudinalibus crassis

rectiusculis circa 12 instructi, anfr. ultimus spiram paulo superans,

antice leviter acuminatus, postice obtuse angulatus ; apertura

mediocriter angusta, longit. totius ^ aaquans ; columella quadri-

plicata. Long. 5, diam. 2 - 5 mm.
A small white shell, with a rather short spire for a Mitra,

longitudinally lirate, slightly nodulous, and transversely groovnl
;

whorls obtusely angled above, with a slightly nodulous ridge against

the suture.

3. Marginella ringicttla, n.sp. PI. XI, Fig. 3.

Testa ovato -fusiformis, alba ; spira producta ; apertura angusta,

longit. totius -^ scquans; columella quadriplicata, plicis crassiusculis,
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obliquis ; labrum percrassuin, postice sinuatum, intus tuberculatum,

tuberculo postico valide producto. Long. 3, diam. 1-2 mm.
A small white sbell, with a produced spire. The columella has

four prominent folds, and the outer lip is thick, and armed on the

inner margin with several tooth-like projections, the hinder one being

the most prominent , between this and the juncture with the body-

whorl the lip is narrow and depressed, forming a shallow, rounded
sinus.

4. Natica labro-tincta, n.sp. PL XI, Fig. 4.

Testa subtecte umbilicata, oblique ovata, solidiuscula, albo-nitens,

ad aperturam vivide violacea, oblique subtilissime striata, striis

spiralibus minutissimis fere obsoletis cancellata ; spira brevis, obtusa,

ad apicem rufo-violacea ; anfractus 4£, primi convexi, vix declives,

sutura distincta sejuncti ; apertura semilunaris ; labrum crassiusculum,

violaceurn, callo umbilicali effuso. Operculum album nitens, laeve,

leviter concavo - depressum, prope marginem anguste bi - liratum.

Long. 7
-

5, diam. 7*5 mm.
Chiefly characterized by the beautiful violet colouring of the lip,

columellar callus, and first whorls of the spire. It is distinguished

from JV. violacea, Sowerby, by its much smaller size, more oblong

form, and the entire absence of the chestnut spots, or tessellated

colouring, characteristic of that species.

5. Mucronalia Philippinarum, n.sp. PL XI, Fig. 5.

Testa oblongo-ovata, postice acuminata, antice rotundata, subrimata,

alba, polita ; spira acute conica, ad apicem mucronata ; anfractus 9-10,

convexi, supra obscurissime angulati, sutura impressa sejuncti, ultimus

\ altitudinis testae asquans ; apertura brevicula, subobliqua, antice

latiuscula
;

peristoma simplex, acutum ; columella arcuata, leviter

incrassata. Long. 9-5, diam. 5 mm.
A shining white shell, of a rather broad form for the genus. It has

a slight depression next the suture, bordered by an obtuse angle,

otherwise the whorls are smoothly convex. From most of the

specimens collected the apical whorls are entirely gone, but the type

appears to have all except the first, and shows its ' mucronate

'

character.

6. Mucronalia ctlindrica, n.sp. PL XI, Fig. 6.

Testa cylindracea, vix rimata, pellucida; spira elata, ad apicem

mucronata ; anfractus 1 0, leviter convexi, ultimus oblongus, fere

planus ; apertura parviuscula, antice latiuscula, postice angusta
;

labrum tenue, flexuosum, arcuatum ; columella oblique incurvata.

Long. 7, diam. 2 mm.
A shell of a peculiarly cylindrical form, smooth, pellucid ; the lip

is thin, arched, and flexuous.

7. Gltphostoma rtjgilabrum, n.sp. PL XI, Fig. 7.

Testa elongato - turrita, sordidc albida, solidiuscula ;
spira per-

elongata, acuta; anfractus 10^, supra medium obtuse angulati, costis
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1 crassiusculis leviter nodulosis instructi, spiraliter dense lirati

;

anfractus ultimus brevis, basiin versus constrictus, obtuse angulatus,

brevissime rostratus ; apertura parva, intus lirata ; labrum externum
percrassum, ad marginem acutum, crenulatum, sinu postico profundo,

mediocriter lato ; columella rectiuscula, rugosa. Long. 10, diam. 3 mm.
This shell has a very long spire, and a short mouth ; the outer

lip is thickened by a broad varix.

8. Leptothyra viriddla, n.sp. PI. XI, Fig. 8.

Testa minuta, subglobosa, vix umbilicata, crassa, viridula, maculis

minutis rufo-fuscis juxta suturam ornata ; spira brevis, obtusa

;

anfractus 4, convexi, primi keves, caeteri spiraliter anguste lirati,

sutura linearis sejuncti, ultimus rotundatus, spiram multo superans

;

apertura circularis
;
peristoma crassum, laeve. Alt. 1-5, lat. 2 mm.

A small pale-green shell, ornamented by a row of very minute

reddish-brown spots against the suture.

9. Cyclostrema cristata, n.sp. PL XI, Fig. 9.

Testa subgloboso-turbinata, alba, umbilicata ; spira brevis, gradata
;

anfractus 4^, primus kevis, pellucidus, caeteri pulcherrime cancellati,

superne leviter concavo - depressi, ubique carinulis spiralibus acute

creuulatis, et liris numerosis obliquis instructi, penultimus bicarinu-

latus, ultimus superne angulatus, deinde rotundatus, carinulis circ. 7

;

umbilicus profundus, latiusculus, intus plicatus ; apertura circularis

;

peristoma intus laeve, extus crenulatum. Alt 3, lat. 4 mm.
A little white shell of a somewhat globose form, crisply cancellated

with prominent spiral keel - ridges, which are almost spinously

tuberculated at the points where they are crossed by the numerous
radiating lirae.

10. Ctclostrema dispar, n.sp. PI. XI, Fig. 10.

Testa spiraliter discoidea, depressa, latissime umbilicata, alba

;

spira plauulata, fere laevis ; anfractus 5, duo apicales convexi, caeteri

planato-depressi, angulati, ad angulum carina acutiuscula marginati,

ultimus brevissimus, latus, infra angulum costis numerosis verticalibus

decoratus, ad basim convexiusculus, costis spiralibus 4 elevatis angustis

instructus, interstitiis transversim irregulariter sulcatis ; apertura

rotundata, intus lsevis, extus leviter producta
;
peristoma crassius-

culum, ad basim fimbriatum. Alt. "75, lat. 2 mm.
A very remarkable little shell of a depressed form, and widely

umbilicated. The top is flat, smooth, angular, and keeled at the

margin ; sides decorated with numerous vertical ribs ; base with four

very prominent keels, the interstices being crossed by irregular,

curiously waved sulci.

11. VlTRINELLA SIMPLEX, n.Sp. PI. XI, Fig. 11.

Testa minuta, subdepressa, rotundata, laevis, albida, sublate per-

spective umbilicata ; spira vix elata ; anfractus 4^, leviter convexi,
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sutura anguste canaliculata sejuncti, juxta suturam lira angusta
marginati, striis spiralibus vix couspicuis sculpti ; umbilicus intus

spiraliter sulcatus ; apertura rotundata, ieviter obliqua
;

peristoma
simplex. Alt. 1*2, lat. 2 mm.

Shell rather depressed, rounded, smooth, whitish, rather widely
umbilicated ; suture narrowly channelled, furnished with a distinct

ridge and a few faint striae ; umbilicus conspicuously spirally grooved.

12. Eingicula Kochiana, n.sp. PI. XI, Fig. 12.

Testa parvula, ovata, crassa, alba ; spira elatiuscula ; anfractus 5,

convexi, spiraliter sulcati, sutura canaliculata sejuncti, ultimus

oblongus ; apertura elougata, sub - auriculiforalis, postice anguste

canaliculata
;

peristoma crassum, margine columellari valde calloso,

triplicato, plica postica, crassa, tuberculiforme, plicis anticis validis,

obliquis, externo intus bidentato, dente antico parviusculo, acuto,

postico valide producto. Long. T5, diam. 1mm.
A remarkable little species, chiefly characterized by the outer lip

being furnished in the middle with a strong tooth-like projection, and
anteriorly with a smaller, more acute one. The shell has much the

aspect of a Plecotrema.

EXPLANATION OF PLATE XI.

Fig. 1. Ocinebra Kochiana.

,, 2. Mitra alabaster.

,, 3. Marginella ringicula.

,, 4. Natica labro-tincta.

,, 5. Mueronalia Philippinarum.

,, 6. Mueronalia cylindrica.

,, 7. Glyphostoma rugilabrum.

,, 8. Leptothyra viridula.

,, 9. Cyclostrema cristata.

,, 10. Cyclostrema dispar.

,, 11. Vitrinella simplex.

,, 12. liiugicula Kochiana.
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ON MARINE TRIASSIC LAMELLIBRANCIIS DISCOVERED IN THE
MALAY PENINSULA.

By R. Buxlen Newton, P.G.S., etc.

Read Uth May, 1900.

PLATE XII.

Rather more than two years ago Mr. H. P. Bellamy, C.E., of the

Public Works Department, Straits Settlements, presented to the

Geological Department of the British Museum some blocks of a light-

coloured sandstone containing casts and impressions of lamellibranch

shells, which he obtained from the Pahang Trunk Road on the Lipis

River, situated in the Malay Peninsula.

The material is of unique interest from the fact that, so far as

can be ascertained, no fossils have hitherto been recorded from this

particular part of south-eastern Asia. Among the forms capable of

identification is Myophoria, which occurs abundantly throughout the

sandstone. The genus is intimately associated with Trigonia and

Schizodus ; the former ranging from Triassic times to the present

day, 1 the latter from the Carboniferous to the close of the Permian

period. Prom a stratigraphical point of view the occurrence of

Myophoria is of great value, since it belongs exclusively to the Trias.

On account of the prevalence of members of this genus in the rock in

question, the term Myophoricm Sandstone may well be bestowed on it.

The sandstone is generally of a light fawn-colour, extremely soft

in places and easily scraped away; but other samples are of much
harder character and closer texture, and moreover present a reddish-

tinged appearance, with a burnt aspect suggesting original close

proximity to igneous rocks. Many of the shell remains are merely

moulds, although retaining, very perfectly, characteristic sculpture

and form, as clearly shown by wax impressions. It is remarkable

that the remains of Lamellibranchs alone are observable, no trace of

any other organisms having as yet been detected. The full list of

specimens identified comprises the following:

—

Chlamys Faloniensis,

Pleurophorus elongatus?, Pteria Pahangcnsis (n.sp.), Mytilus cf. minnttis,

Gervillia inflata, Pteroperna Malayensis (n.sp.), Myophoria Malayensis

(n.sp.), M. ornata, M. incequicostata, Myophoria sp. ?, Actinodesma

Bellamyi (n.sp.). One of the most important of these is Chlamys

Valoniensis, which has a wide geographical distribution and is

1 The genus Triyonia has been generally considered to dale from the Lias, but

Dr. A. Bittner and Professor'Wohrmann, in support of D'Orbigny's views of

1849 (" Prodrome Paleoutologie," vol. i, p. 198), both regard the Triassic form

of Lyriodon Gaytani, Klipstein, as a true Trigonia; vide " Lamellibranchiaten

der Alpineu Trias," Abhandl. k.k. geol. Reichs. (Wien), Bd. xviii (1895;, pt. 1,

p. 89, pi. x, figs. 16-18.
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characteristic of the Rhoetic or uppermost Trias. It is to this

horizon, therefore, that the Myophorian Sandstone from the Malay
Peninsula must he referred.

DESCRIPTIONS OF THE SHELLS.

1. Chlamys Yaloniensis (Defranee), Leymerie. PI. XII, Fig. 1.

Pecten Faloniensis, Defrance : in De Caumont's " Sur quelques
terrains de la Normandie Occidentale," Mem. Soc. Linn.
Calvados 1 (Caen), vol. ii (1825), p. 507, pi. xxii, fig. 6
(imperfectly figured and without description). Leymerie :

Mem. Soc. "geol. France, vol. iii (1838), pt. 1, pp. 346 &
347, pi. xxiv, fig. 6. Portlock : Geol. lleport Londonderry,

1843, p. 127, pi. xxv a, figs. 14, 15. Moore : Quart.

Journ. Geol. Soc, vol. xvii (1861), p. 501 ; op. cit.,

vol. xviii (1862), pi. xvi, fig. 6. Stoliczka : Mem. Geol.

Surv. India, vol. v (1865), pt. 1, pp. 44, 75. Griesbach :

Records Geol. Surv. India, vol. xiii (1880), p. 95.

According to Leymerie, this shell is characterized by the presence

of smaller ribs, disposed irregularly between the larger ones ; by its

transversely striated ribs ; and by its ears being ornamented with
vertical lines. The specimen referred to this species appeals to be an
internal impression of a right valve, showing an excellent contour,

although part of the ventral margin is absent. It is covered with
numerous radial costa3 with faint indications of fine concentric striae,

some smaller intermittent ribs being also traceable. The auricles, of

unequal size, are distinctly ornamented with thin vertical striations.

Dimensions.—Height 65, length 55 mm.
The species is here recognized under the genus Chlamys, Bolten, on

account of its radially sculptured surface, valves of nearly equal size

and convexity, and possessing a well-marked byssal orifice.

Distribution.—Characteristic of the Rhaetic division of the Triassic

series of England, Ireland, Europe, India, etc. ; it occurs also in the

Lower Lias (Calcaire de Yalognes-Hettangian Beds) of Normandy, etc.

2. Pteria Pahangensis, n.sp. PI. XII, Figs. 3, 4, 5.

Three internal casts of left valves, belonging apparently to the

same species, are here referred provisionally to the genus Pteria 2

1 This reference has been wrongly quoted by some authors as "Ann. Soc. Linn.

Normandie."
2 It may be here pointed out that Klein's name of Avicula, 1753, being pre-

Linuean, is not admissible, although adopted by Bruguiere in 1792, Scopoli

having founded his genus Pteria in 1777 (Introd. Hist. Nat., p. 397) on the

same type, viz. Mytilus hirundo, Linnaeus. Gray adopted this rendering in

1847, and replaced the family name of Aviculidae by Pteriadae (Proc. Zool. Soc,
1847, p. 199), a plan which has since been followed by Meek in 1876, and by

Dr. Dall at the present dav (see Eastman's edition of Zittel's " Text-Book of

Palaeontology," 1900, p. 370).
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(=Avicula), but might probably be more correctly regarded under

Pterinea, on account of their rectilinear contour, both the anterior

and posterior sides being nearly vertical. The dorsal region is bounded
by a straight hinge-line, which is produced posteriorly, whilst the body
of the shell is convex and oblique. A rounded anterior aliform pro-

longation is present, the posterior area constituting a normal expansion,

which is excavated at the margin. Surface with indication of con-

centric striae of growth. These specimens are related to Avicula, sp. ?

of Escher von Linth (Geol. Bernerk. Vorarlberg, 1853, p. 1, pi. iv,

fig. 32), from the Muschelkalk of the Austrian Tyrol, but differ in

possessing an extended posterior angle.

Dimensions.—Height 20, length 22 mm. (= Fig. 4).

3. Gervillia inflata, Schafhautl. PI. XII, Fig. 6.

Gervillia inflata, Schafhautl: Geog. Unters. Siidbayerischen Alpengeb.,

1851, pp. 134, 145, pi. xxii, fig. 30. Giimbel : Geologie

von Bayern, vol. i (1886), p. 695, woodcut fig. 6.

A very perfect mould of a left valve of this species has been injured

in the urnbonal region during the process of reduction, through the

friable nature of the sandstone. Fortunately, before the accident

an excellent wax impression was taken, giving very clearly all the

details of the shell. It may be referred undoubtedly to this species,

as interpreted by Giimbel's figure quoted above. The body of the

shell is oblique, tumid, and elongate, with a short rounded anterior

auricle. The hinge -line is straight and below the urnbonal region,

whilst the posterior expansion is moderately excavated on the outer

margin. A series of concentric growth-lines ornament the surface.

Dimensions.— Height (from anterior expansion to extreme ventral

edge) 50, length (from posterior wing extremity to anterior margin

of auricle) 37 mm.
Distribution.—This species is characteristic of the Rhsetic (Kossen-

beds) of the Alps, etc.

4. Pteroperna Malatensis, n.sp. PI. XII, Fig. 7.

This is represented by a natural mould of a left valve, from which

a good impression has been produced in wax. The specimen indicates

an ovately oblique, convex, and narrow shell, with a very short and

rounded anterior wing. The hinge is straight and moderately long,

situated below the urnbonal region of the shell, and supports a

prominent aliform expansion. The posterior side of the body of the

shell is elevated and abrupt. The surface shows strong concentric

growth-lines. The specimen appears to be a new form, for which
the above name is proposed, probably related to some of the Lower
Oolite species of this genus described by Morris & Lycett, Deslong-

champs, etc.

Pteroperna was established by Morris & Lycett in 1853 for Gervillia

costatida, Deslongchamps, and other Jurassic species, which show
affinities with the older genus Pterinea and the more modern Pteria.
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Dimensions.—Height (taken from anterior expansion to ventral end)

, 38, length (hinge direction) 32 mm.

5. Actinodesma Bellahyi, n.sp. PI. XII, Fig. 2.

This species is represented by a single internal cast of a right

i valve, showing faint traces of the scar of the adductor muscle on the

posterior side. Unfortunately the convex surface has been removed,
" so that little more than a marginal outline of the shell is preserved.

i It exhibits, however, the elongate, pointed, aliform extensions
1 characteristic of Actinodesma, with indications of a median umbo.

The hinge -line is straight, and shows certain irregularities which
probably represent the position of the ligamental fossettes, whilst the

body of the shell is oblong, slightly oblique, and highest on the byssal

or anterior side. The genus founded by Sandberger (Verstein.

Eheinischen Schicht. Nassau, 1850-1856, pp. 282 & 283, pi. xxix,

fig. 17 ; type —A. malleiforme, Sandberger) is closely related to

Pterinea, and correctly regarded by some authors as including

Glyptodesma and Ectenodesma of Hall ; it is typical of the Devonian

period, and has apparently not previously been recorded from any
higher horizon.

The specimen is named after its discoverer, Mr. H. F. Bellamy.

Dimensions.—Height 33, length of hinge 41 mm.

6. Pletjrophortjs elongattjs ?, Moore. PI. XII, Fig. 8.

Pleurophorus elongatus, Moore : Quart. Joum. Geol. Soc, vol. xvii

(1861), p. 503 ; op. cit., vol. xviii (1862), pi. xv,

figs. 14, 15.

Two well-developed casts of left valves occurring together appear to

belong either to this species, or to be closely related thereto. They
exhibit a strong ridge crossing the valve from the umbo to the

ventral end, having above a depressed dorso-posterior angulated area.

Anteriorly there is evidence of a well-developed adductor scar, with

traces of an unbroken pallial line leading from it, slightly above and

parallel to the ventral margin.

Dimensions.—Height 15, length 40 mm.
' Distribution.—This species has been described by Moore from Beer-

Crowcombe, near Ilminster, where it occurs in Rhsetic deposits.

7. Mttiltjs, allied to M. minttttts, Goldfuss. PL XII, Fig. 17.

An internal cast of a right valve which, on account of the probable

terminal umbo, may be regarded as a Mytilus. It represents

a depressed form with an oblique angulated hinge area bearing

indications of a ligamental groove ; the opposite or anterior margin

is vertical, steep, and slightly excavated beneath the umbo. The
form is probably closely related to Mytilus minutus, Goldfuss (Petref.

Germanise, vol. ii, 1837, p. 173, pi. exxx, fig. 6), from the Trias

(Rha?tic) of Germany and other localities,

Dimensions.—Height 26, length 13 mm.
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8. Mtophoeia ornata, Miinster. PI. XII, Figs. 12, 13, 14.

Myophoria ornata, Miinster: Beitr. Petref.-Kmide siidostlichen Tirol.,

1841, p. 88, pi. viii, fig. 21.

Cardita elegans, Klipstein: Beitr. geol. Kennt. ostlichen Alpen, 1843,

p. 255, pi. xvi, fig. 21.

Myophoria ornata, Bittner : Lamellibrancli. Alpiuen Trias, 1895, p. 93,

pi. xii, figs. 20-22.

Some of the wax impressions yield fairly good fragmentary

examples of Myophoria ornata. These exhibit a series of rather

curved radial costse, ornamented with closely set and strong transverse

ridges, the longitudinal grooves being more finely striated in a similar

direction. The species is of more or less elongate form, although no

perfect examples are present.

Distribution.—Found in the St. Cassian Beds (Upper Trias) of the

Tyrol, etc.

9. Myophoria in^quicostata, Klipstein. PI. XII, Figs. 9, 10.

Myophoria ? inmquicostata, Klipstein : Beitr. geol. Kennt. ostlichen

Alpen, 1843, p. 254, pi. xvi, fig. 18.

Myophoria Whateleycs, Buch : F. 11. von Hauer, Sitzber. math.-nat.

CI. k. Akad. Wissensch. Wien., Bd. xxiv (1857), p. 554,

pi. v, figs. 8-10, non figs. 4-7. {Non Yon Buch.)

Myophoria ineequicostata, Alberti : Ueberblick iiber die Trias, 1864,

p. 114, pi. ii, fig. 5. Bittner: Abhandl. k.k. geol.

Keichs., Bd. xviii (1895), pt. 1, p. 94, pi. xi, figs. 1-14.

This form is related to M. ornata, but has costse of unequal size,

with frequently a smaller rib intervening between the larger ones.

The sculpture, however, is very similar in the two species. The
principal ribs are rounded, elevated, and covered with closely set

annulations, the intermediate rib being finely beaded.

Distribution.—Upper Trias of St. Cassian, Raibl, etc.

10. Myophoria Malay'ensis, n.sp. PL XII, Fig. 15.

Some wax impressions of casts of this genus exhibit a form

showing rather thin and elevated radial costae, with an occasional

intermediate smaller one, but apparently smooth and without orna-

mentation such as occurs in the other species referred to. Its

affinities are unknown to the author, and it is probably a new species,

for which the name of M. Malayensis may be proposed. Another
smooth form, related to this species, is represented in Fig. 11.

Dimensions.—Height 15, length 13 mm.

11. Myophoria, sp. PI. XII, Fig. 16.

One specimen, represented by a cast, may belong to one of the

foregoing species. It has about six prominent ribs, separated by
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rather wide spaces. An oblique slit is present beneath the umbonal
region, which marks the locality of the anterior dental process. The
posterior margin is produced and sloping.

Dimensions.—Height 13, length 16 mm.

EXPLANATION OF PLATE XII.

(All the figures are drawn natural size.)

Fig. 1. Chlamt/s Valoniensis, Leymerie.

,, 2. Actinode&ma Bellamyi, n.sp.

, , 3. Pteria Pahangcnsis, n.sp.

„ 4.

>> '5- ,, ,, (y°ung form).

,, 6. Gervillia infiata, Scnafhautl.

,, 7. Pteroperna Malayensis, n.sp.

,, 8. Plcurophorus elongatus ? , Moore.

,, 9. Myophoria ituequicostata, Klipstein.

„ 10.

,, 11. Myophoria, related to 31. Malayensis, n.sp.

,, 12. Myophoria ornata, Miinster.

„ 13.

„ 14-

,, 15. Myophoria Malayensis, n.sp.

,, 16. Myophoria, sp.

,, 17. Mytilus, cf. M. minutus, Goldfuss.
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ON DESPCENA CINNAMOMEA, n.sp., AND TYPE OF A NEW SUB-

GENUS, CSEESODESPCEJYA, WITH NOTES ON SOME ALLIED
FORMS.

By E. R. SmES, B.A., F.L.S., etc.

Read \\th Maij, 1900.

Despcexa (Cheksodespcena, n.subgen.) cinnamomea, n.sp.

Testa depressa, tenuis, nitida, spira paruin elevata, cinDamomea

;

anfractus 5£, regulariter et mediocriter accrescentes, plano-convexi,

sutura sub-iinpressa, ultimus basi convexiusculus, callo tenui nitido

Despcena cinnamomea, n.sp.

obductus, juxta columellam excavatus ; apertura angulato lunaris,

margine columellari plica dentiforini intrante munito
;

perist. simplex,

tenue. Alt. 16, diam. max. 8-75 mm.
Hal,—Between Ayabamba and Santa Rosa, Ecuador.

The only other species of Despcena that I am acquainted with from

Ecuador is D. Cousini, Jousseaume (described as a Proserpinella). That

species, however, is of a yellow colour and smaller in size, though

the number of whorls appears to be the same, whilst, from the original

figure, the shells appear to differ considerably in outline. I have

ventured to propose a new subgenus—of which the above-described

species may be taken as the type—to include the Continental forms,

which differ from those found in the West Indian Islands in the
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absence of lauiellfe, or teeth, within the outer wall of the aperture.

The type-specimen of the new species is in the British Museum.
Since Pfeiffer gave an account of the Proserpinacea ' several authors

have added to our knowledge of the group, so that a brief summary of

their work may not be out of place here.

The genus Proserpina was renamed by Mr. Newton 2 on the ground
that there is already a Proserpinus of Hiibner, earlier in date. The
species of Despcena listed by Pfeiffer are nitida, Gray; linguifera, Jonas;

pisum, Adams; ylobuhsa, Orb.; depressa, Orb.; bidentata, Adams;
and Swifti, Bland. In addition to the species now described we
have to chronicle D>. Cousini, Jonsseaume, 3 from Ecuador; that author

described the form as a Proserpinella, but it appears to really belong

here. It may be noted that Higgins gave 4 the additional locality

of Ecuador for D. Swifti, but probably this was due to an error of

identification.

Specimens of the rare Cyane Blandiana, collected by Professor Steere

in Peru, are in the British Museum ; and a second species of the genus,

C. Orbignyi, has been described by Mons. Ancey 5 from Bolivia.

A third species of Ceres, C. Nelsoni, from Mexico, has been added by
Dr. Dall 6 to that interesting genus.

A note on two genera, Calybium and Heudeia, which appear to

link the Despcena group with the Helicinidse, may be of inter< st.

There appears to be only one species of each genus known, and the

references are as follows :

—

Heudeia Setchuanensis (Heude).

Helicina Setchuanensis, Heude : Note Moll. terr. Fleuve Bleu, 1885,

p. 98, pi. xxiv, fig. 16.

Heudei Setchuanensis, Heude : Crosse, Journ. de Conch., torn, xxxiii

(1885), p. 44; Mdllendorff, Jahresb. Deutsch. Malak.

Ges., Bd. xiii (1886), p. 101 ; Crosse, Journ. de Conch.,

torn, xl (1892), p. 287, pi. iv, figs. 3-3d.

Hab.—Tchen-Keou (Heude).

Caltbitjm Massiet, Morlet.

Calybium Massiei, Morlet: Journ. de Conch., torn, xxxix (1891),

p. 316; op. cit., torn, xl (1892), p. 327, pi. viii, figs.

2-2d; Crosse, t.c, p. 286.

Hob.—Laos (Morlet).

Both these interesting forms are operculated, and so show relationship

with the Helicinidse, whilst the presence of lamellae on the parietal

1 Mon. Pneum., Suppl. iii, pp. 295-298.
2 Cat. Edws. Coll. Brit. Oligocene and Eocene Moll, in Brit. Mus., 1891, p. 255.
3 Bull. Soc. Zool. France, torn, xii, p. 181, pi. iii. figs. 15, 16.

4 Proc. Zool. Soc, 1872, p. 687.
5 Naturaliste, 1892, p 178.
6 Nautilus, xii (July, 1896), p. 27.



138 PROCEEDINGS OF THE MALACOLOGICAL SOCIETY.

wall recalls Despcena. Until their anatomy is known it must remain

uncertain whether their true relationship he with the one or the other,

or, indeed, whether Despcena and Helieina do not really helong to one

varying stock, of which these Asiatic genera may be the more
primitive forms.

But little seems to he known of the fossil ancestry of Despcena, etc.

Dimorphopt-i/cMa Arnouldi, Michaud, from the Paris Basin, appears

to be nearly related to Heudeia and Cah/hium ; a single species of

Despoena, under the manuscript name of Woodwardi, has also been
recorded from the Bembridge Beds of the Isle of Wight by
Mr. Newton. 1

Since this paper was written and read, Mr. Newton has kindly called my
attention to the description by Moore (Quart. Journ. Geol. Soc, vol. xxvii,

1867, p. 549, pi. xv, figs. 3, 4) of a shell from the Lias under the name of

Proserpina Lyelli. Judging from the description and figure, I fancy the species

does not helong to this group : it may very possibly be a Helicoid related to

some of the larger species known to-day from South America.
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NOTES ON THE NON-MARINE MOLLUSCA OF NORFOLK AND
PHILLIP ISLANDS, WITH DESCRIPTIONS OF NEW SPECIES.

By E. R. Sikes, B.A., F.L.S., etc.

Read 8th June, 1900.

PLATE XIII.

Some little while ago I received from Mr. Suter a shell collected

on Norfolk Island, with a request that I would undertake its

determination. This led to an examination of the shells in the

British Museum, where I found a fairly representative collection

formed by John Macgillivray during a voyage of the " Herald," and
presented by the Admiralty. The description of this collection is the

aim of the present paper. One or two obscure species, and also some
single specimens, still await determination, in the hope of further

material coming to hand.

Thanks to the kinduess of Mr. Hedley, I am enabled to incorporate

drawings made by him of species very briefly described by Cox and

hitherto unfigured ; I am glad to have this opportunity of further

expressing my indebtedness to Mr. Hedley for much information on

the subject.

As pointed out by Professor Tate and others, the faunal relation-

ship of Norfolk Island lies rather with New Zealand and Lord Howe
Island than with the Australian Continent.

1. Microcystis nux, n.sp. PI. XIII, Figs. 4 and 5.

Testa subperforata, compacte conica, solidiuscula, cornea, sub lentc

lineis incrementi notata, nitida ; anfractus 5-5^, plano-convexi, lente

regulariterque creseentes, ultimus constrictus, antice non descendens,

in regione umbilicali valde sed anguste excavatus ; apertura lunaris,

marginibus callo tenui junctis, dextro acuto, columellari leviter reflexo,

incrassatulo. Alt. 4, diam. max. 7 mm.
Sab.—Norfolk Island, under dead leaves (coll. Brit. Mus.).

A small, compactly coiled species, the last whorl constricted in

front, with a well-marked depression in the umbilical region ; tin;

mouth is slightly thickened within by a white callus, thus causing

a lighter- coloured patch to appear behind the outer lip.

2. Microcystis castaneocincta, n.sp. PI. XIII, Pigs. 8 and 9.

Testa depresso-conica, solidiuscula, sub lente lineis incrementi notata,

microscopice et inconspicue dense spiraliter striata, nitida, cornea,

supra et subter peripheriam fascia lata fusco-castanea cincta; anfractus

5i, plano-convexi, regulariter lenteque creseentes, ultimus in regione

umbilicali excavatus, sutura leviter impressa ; apertura lunaris,

marginibus callo tenui junctis, dextro acuto, columellari leviter

reflexo, incrassatulo. Alt. o 9, diam. max. 7 8 mm.
Sab.—Norfolk Island, under dead leaves (coll. Brit. Mus).
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Found with M. mix, from which it may be readily distinguished

by its colouration and the difference in the relative proportions of

height and breadth.

3. Trochonanina platysoma, n.sp. PI. XIII, Figs. 16 and 17.

Testa perdepresso-conica, rimata, costulis obscuris rugiformibus

irregulariter notata, apice acutulo ; anfractus 5, regulariter lenteipie

crescentes, ultimus acute carinatus, basi subinflatus; apertura securi-

formis, marginibus acutis, callo tenui junctis. Alt. 2-5, diani. max.

7'5 mm.
Hah.—Norfolk Island, on and under dead leaves (coll. Brit. Mus.).

A lovely little species, very depressed and acutely carinated, the

carina being roughened by the terminations of the costse, which are

flattened but well marked.

Fretum, nom. nov.

Eurypus, Semper, nee Kirby.

Aulacopus, Pfeffer, nee Serv. (Coleoptera).

The radula of the species dissected by Mr. Suter (now described

as F Suteri) appears to agree well with that of Eurypus, Semper, as

figured in his " Reisen im Arch. Philippinen." Unfortunately the

name is preoccupied, and since I am unable to ascertain that it has

been previously altered, 1 now venture to replace it, taking as the

type Semper's own, namely, E. casca (Gould).

4. Fretum Phtllipii (Gray).

Helix Phillipii, Gray : Proo. Zool. Soc, 1834, p. 65 ; Peeve, Conch.

Icon., Helix, sp. 1443.

Hah.—Phillip Island (Gray).

Only known to me from the type shells described by Gray ;
the

green spotting mentioned by Gray and Peeve appears to be due to

specks of dirt inside the shell.

5. Fretum Suteri, n.sp. PI. XIII, Figs. 10 and 11.

Testa depresso-turbinata, solidiuscula, lineis incrementi bene notata,

nitidula, cornea, zona paliidiore ad peripheriam ornata ;
anfractus 5,

convexiusculi, regulariter lenteque crescentes, ultimus compactus,

basi iinpressus, sutura filiformis bene impressa; apertura ovato-lunaris,

margine dextro acuto, columellari versus umbiheum expansiusculo,

reflexo incrassato. Alt. 8-8, diam. max. 12mm.
Hah —Norfolk Island (coll. H. Suter).

A single specimen of a compact, horn - coloured shell. From
F Phillipii it may be distinguished by the deeper suture and more

elevated form ; the sculpture is also more marked. From the next

species, F. Grayi, it may be separated by the difference in shape, and

also by the absence of any brown band.

The following notes were kindly sent me by Mr. Suter, with

permission to incorporate them :— " The only specimen of this species,

collected by Mr. Laing, of Christchurch, New Zealand, fortunately
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contained the animal. This was, however, so hard that it could only
be extracted in pieces, soaking in diluted caustic potash solution

not having the desired effect. During that operation the jaw was
lost, but there can be little doubt that the species is oxygnathous.
Two embryonic shells were extracted. The foot has a parapodial
and indistinct diagonal grooves ; a caudal pore is present ; the sole

is tripartite. The radula (PL XIII, Fig. 19) has the formula
go-1 1-1-1 1- oo . The marginals on each side number about 100,
but it is difficult to count them exactly ; they are sinuate, slender,

bicuspid, the ectocone becoming smaller in proportion to the mesocone
as the laterals are approached ; the size of the teeth gradually

increases, and the base of attachment is high and narrow. There
are a few transition teeth of irregular shape. The laterals are

asymmetrical; the mesocone extends beyond the posterior margin of the

base, and there is no entocone in the sinuation of the reflexion. The
central tooth, long, narrow, and of the same size as the laterals, is

symmetrically tricuspid ; the mesocone also extends beyond the margin
of the base, and the side cusps are small but distinct."

6. Fretum Grayi, n.sp. PI. XIII, Figs. 6 and 7.

Testa obtecte umbilicata, turbinata, solida, lineis incretnenti bene

notata, nitidula, albido-cornea, fascia unica brunnea ad peripheriam

ornata ; anfractus 5 J, plano-convexi, regulariter lenteque crescentes,

ultimus basi impressus, sutura bene impressa ; apertura ovato-lunaris,

peristoma intus incrassatum, marginibus callo junctis, columellari

versus umbilicura dilatato, umbilicum omnino claudente. Alt. 18,

diam. max. 13 -5mm.
Hah. — Norfolk Island, found dead (coll. Brit. Mus.) ; Phillip

Island (coll. Brit. Mus.).

Recalls F. Phillipii, Gray, but the present species is more elevated,

the suture is deeper, and there is a single brown baud in place of

a white zone. Its distinction from the preceding species has already

been pointed out.

7. Rotula Campbellii (Gray).

Helix Campbellii, Gray: Proc. Zool. Soc, 1834, p. 65; Reeve, Conch.

Icon., Helix, sp. 438 and 765.

Rotula Campbellii, Gray : Semper, Reisen im Arch. Phil., Thl. ii,

Bd. iii, p. 40, pi. iii, fig. 25
;

pi. vii, fig. 2.

Hah.—Phillip Island (Gray) ; Norfolk Island, under dead bark and

in rotten wood (coll. Brit. Mus.).

Gray's type-specimen does not belong to the more usual form, but

has a white zone above the periphery.

8. Medyla inscllpta (Pfeiffer).

Helix insculpta, Pfeiffer: Proc. Zool. Soc, 1845, p. 129; Conch.-Cab.,

Helix, p. 243, pi. xxx, figs. 15-18.

Helix basiodon, Morelet : Rev. & Mag. Zool., 1866, p. 165.

Medyla insculpta, Pfeiffer: Suter, Proc. Malac. Soc, vol. iii (1899),

p. 330.
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Bab.—Norfolk Island.

Mr. Suter has recently placed this species in Medyla, on anatomical
grounds, and I have followed him. Having examined Morelet's type-
specimen, now in the British Museum, I am enabled to state that the

suggested identity of these two species is, in my opinion, thoroughly
justified, and doubtless Morelet's habitat of " Siam" was an error.

9. Medyla ijiitatrix, n.sp. PI. XIII, Figs. 1 and 2.

Testa imperforata, elevato - conoidea, costulis obliquis asperatis

regulariter notata, cornea, maculis castaneis picta, apice acutulo,

applanato ; anfractus 5£, planulati, ultimus carinatus, basi fere

leevis, subimpressus, lineis increment! et spiralibus obscure notata,

sutura impressa ; apertura rhomboidalis, margine dextro acuto,

columellari incrassato, saepe dente inconspicue, albido, munito.
Alt. 55, diam. max. 5 mm.

Hah. —Norfolk Island, under dead bark and leaves (coll. Brit. Mus.).

Akin to M. imculpta, Pfr., but much more elevated in proportion

to the breadth ; the base also being somewhat impressed and not

inflated. Fresh specimens show a few scattered hairs ; one is pure
white in colour.

10. Sitala Macgillivrayi, n.sp. PL XIII, Fig. 3.

Testa subperforata, trochiformis, sub lente leviter et dense striatula,

lineis spiralibus notata, nitidula, fusco - cornea, apice obtusulo

;

anfractus 5, piano- convexi, ultimus carinatus, basi subinflatus, sutura

bene impressa ; apertura subquadrata, marginibus acutis, columellari

subivflexo. Alt. 2, diam. max. 2 -

l mm.
Mai.—Norfolk Island (coll. Brit. Mus.).

11. Carth^a Stoddarti (Gray).

Carooolla Sfoddarti, Gray: Proc. Zool. ISoc, Its 34, p. 65.

Helix Stoddarti, Gray : Peeve, Conch. Icon., Helix, sp. 1451.

Helix Jloaculus, Cox: Proc. Zool. Soc, 1865, p. 695; Journ. de

Conch., xiv, 1K66, p. 48.

Cart/uea Jtoscalus, Cox : Pilsbry, Man. Conch., ser. ii, vol viii (1892),

p. 77, pi. xxii, figs. 79-81.

Hah.—Phillip Island (Cray) ; Norfolk Island (Cox, Turner, coll.

Brit. Mus.).

In my opinion the shell described by Mr. Cox is only a small race

of C. Stoddarti ; the shape, size, and colour-markings all seem to be

variable.

12. CnARorA EXAGITANS (Cox).

Helix exagitans, Cox: Proc. Zool. Soc, 1870, p. 83.

Hub.—Norfolk Island, found in damp places in the pine forests,

under leaves (Brazier); between dead leaves (coll. Brit. Mus.). Both
the type a.nd the specimen in the Natural History Museum have been
broken.
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13. Charopa (?) depsta (Cox). Fig. I.

Helix depsta, Cox: Proc. Zool. Soc, 1870, p. 84.

Hab.—Norfolk Island, under leaves in damp places (Brazier).

Major diameter of shell 6 mm.

14. Charopa (?) Quintals (Cox, emend. Brazier). Fig. II.

Helix Quintali, Cox: Proc. Zool. Soc, 1870, p. 82.

Hab.—Norfolk Island, found in the pine forests, under leaves in

damp places (Brazier).

Figured from the largest of the type lot ;
shell 4 mm. in major

diameter.

Fig. I.— Charopa (?) depsta (Cox).

15. Charopa (?) patescens (Cox). Fig. III.

Helix patescens, Cox: Proc. Zool. Soc, 1870, p. 84.

Hub.—Norfolk Island, under leaves in damp places (Brazier).

The shell is a little broken on the base, and ' restored ' in the drawing
;

it is G mm. in diameter.

16. E.VDODONTA NORFOLKENSIS, Hedley.

Endodonta Norfolhnsis, Hedley: Pec Austral. Mus., iii, p. 152.

Hab.—Norfolk Island (Hedley).
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17. Succinea (Tapada) Norfolkensis, n.sp. PL XIII, Fig. 12.

Testa elliptico-ovata, solidiuscula, confertim plicato-striata, niti-
diuscula, flavida, apice obtuso ; anfractus 3, convexi, sutura profunda
separati, ultirnus subangulatus ; apertura ovata, marginibus callo
junctis. Alt. 12, diam. max. 7-2rum.

Fig. II.— Charopa (?) Quintals (Cox).

Fig. III.

—

Charopa (?) patescens (Cox).

TTuh.—Norfolk Island, found in great plenty in the valley, etc.

(coll. Brit. Mus.).

The spire is blunt, but well drawn out, and the lines of sculpture

are well marked ; the suture is deeply impressed.
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18. Vertigo Norfolkensis, n.sp. PI. XIII, Fig. 13.

Testa subperforata, pyramidato-ovata, flavida, subnitens, oblique

striata, apice obtusulo ; anfractus 5|, convexi, ultinms (cum peris-

toniate) | approx. altitudiuis testae sequans ; apertura ovata,

7-deutata, deutes 2 parietales, 2 columellares, 3 palatales (supreruus

minimus)
;

peristoma album, incrassatulum, subrenexum, margine
exteriore angulum obtusum formante. Alt. 4, diam. max. 2*3 mm.

Hah.—Norfolk Island, in tbe crevices of the bark of a Dracena
(coll. Brit. Mus.).

An interesting little form, with tumid whorls ; six of the teeth

are about the same size, but the lower parietal and upper palatal

are very small.

19. Omphalotropis Brenchleti, n.sp. PI. XIII, Fig. 18.

Testa mediocriter umbilicata, ovata, solidula, flavido-cornea, obscure

longitudinaliter costulata, ad peripheriam carina obscura et lira

circa aream umbilicarem munita, apice acutulo ; anfractus 5-5|y
convexiusculi, ultimus ssepe lineis duabus rufis notatus ; apertura

elongato-ovata, peristomate incrassatulo, albido-navo. Alt. 55, diam.

max. 4 mm.
Huh.—Norfolk Island (coll. Brenchley in Brit. Mus.).

Belonging to the group of 0. nuvigutorum, but more inflated,

broader in proportion to its height, and with the sculpture less

marked, though similar in nature.

20. Omphalotropis albocarlnata, Mousson.

Omphalotropis alhocarinata, Mousson : Journ. de Conch., xxi, 1873,

p. 115, pi. vii, fig. 3.

Huh. — Norfolk Island (Mousson) ; amongst dead leaves, one

specimen (coil. Brit. Mus.).

This may prove to be a variety of 0. navigatorum, Pfr., in which
the sculpture has become obsolete.

21. Omphalotropis cerea (Pfr.).

Hydrocmna (Omphulotropis) cerea, Pfeiffer : Proc. Zool. Soc, 1857,

p. 112.

Huh.—Norfolk Island (Pfeiffer, coll. Brit. Mus.).

22. Omphalotkopis navigatorum (Pfr.).

Hydroccena navigatorum, Pfeiffer: Proc. Zool. Soc, 1857, p. 113.

Huh.—Norfolk Island, amongst dead leaves and rotten wood (coll.

Brit. Mus.).
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I take these to be a broader, slightly larger, and more highly

coloured variety of the species described from the Navigator Islands

;

the operculum is thin, horny, and paucispiral.

23. Omphalotropis Suteri, n.sp. PL XIII, Pig. 15.

Testa anguste perforata, elongato-trochiformis, tenuiuscula, fere

lrevis, cornea aut brunneo-cornea, saepe lineis castaneis spiralibus et

lira unica circa umbilicum cincta, apice acutulo ; anl'ractus 6^,

applanati, sutura bene notata ; apertura piriformis, margine dextro

acuto, columellari subreflcxo, incrassatulo. Alt. 6, diam. max. 2-8 mm.
Hal.—Norfolk Island (H. Suter) ; under dead wood and leaves

(coll. Brit. Mus.).

A pretty little species, recalling Rissoia cingillus in shape and colour-

pattern.

24. Diplomjiatina Coxi, H. Adams.

Diplommatina Coxi, H. Adams: Proc. Zool. Soc, 1868, p. 446,

pi. xxxviii, fig. 11.

Hah.—Norfolk Island (Adams) ; under dead leaves and wood (coll.

Brit. Mus.).

25. Paludestrina Norfolkexsis, n.sp. PL XIII, Fig. 14.

Testa anguste umbilicata, rotundato-ovata, fusco-brunnea, nitidula,

fere lsevis ; anfractus 3A-4, rapide creseentes, convexi, idtimus

magnus, inflatus, sutura valde impressa.
; apertura ovata, supra

angulum formans, peristomate intus incrassato, albido. Operculum
fusco-corneum, paucispirale. Alt. 2-5, diam. max. '_' mm.

Hah.—Norfolk Island, in fresh-water streams (coll. Brit. Mus.).

A very small, dark-brown species, with tumid whorls; the peristome

is generally thickened all round.

26. Helicina pictella, Pfr.

Helicina pictetta, Tfeiffer: Proc, Zool. Soc, 1856, p. 392.

Hal.—SorioW Island (Pfeiffcr, coll. Brit. Mus.).

Helicina Norfolkemis, Pfr. (Proc Zool. Soc, 1856, p. 391), has

had doubt thrown on its specific distinction by Brazier, who expressed

the opinion that it was identical with H plicatilis, Mousson, and that

it did not really belong to the fauna of Norfolk Island. Mousson
(Journ de Conch., xxi, 1873, p. 114) stated that in his view the

species were distinct. I am unable to separate the specimens in

the British Museum from //. heryllina, Gould, and am of opinion that

the localization was erroneous.

Specimens which appear to belong to Vallonia puluhella, labelled as

from ISorfolk Island, are in the British Museum.
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EXPLANATION OF PLATE XIII.

Figs. 1, 2. Medyla imitatrix, n.sp.

3. Sitala Macgillivrayi, n.sp.

4, 5. Microcystis mix, n.sp.

6, 7. Fretum Grayi, n.sp.

8, 9. Microcystis atxtaneocincta, n.sp.

10, 11. Fretum Suteri, n.sp.

12. Succinea Norfolkensis, n sp.

13. Vertigo NbrfoUcensis, n.sp.

14. Paludestrina Norfolkensis, n.sp.

15. Omphalotropis Suteri, n.sp.

16, 17. Trochonanina platysoma, n.sp.

18. Omphalotropis Brenchleyi, n.sp.

19. Fretum Suteri, n.sp. (radnla).

The types of Fretum Suteri and Omphalotropis Suteri are in Mr. Suter's

collection ; all others in the British Museum.
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ORDINARY MEETING.

Friday, 6th April, 1900.

W. T. Blanford, LL.D., F.R.S., etc., President, in the Chair.

The following communications were read :

—

1. "On the Genus Acavus" : (a) "From an Anatomical Stand-

point," by W. B. Randies, B.Sc, etc.; (b) "From a Conchologkal

Standpoint," by E. R. Sykes, B.A., F.L.S., etc.

2. "Description of Bulimulm DuMnfieldi, n.sp., from Parana,

Brazil." By J. Cosmo Melvill, M.A., F.L.S., etc.

3. " Notes on the Anatomy of Neptuneopsis GilchrisU, Sby.,

Volutilithes abyssicola (Ad. & Rve.), and Voluta ancilla (Sol.)." By
M. F. Woodward.

Mr. S. Pace exhibited ornaments made from the shells of Conns,

from British New Guinea.

Mr. M. F. Woodward exhibited specimens of Turbo stramineus,

Martyn, from West Australia, to which colonies of Amalthea Australis,

Quoy, were attached ; he drew attention to the character of the

protoconch of the latter, and the peculiar relation of the opercular

ridges to the grooves round the umbilicus of the former.

Specimens and drawings in illustration of their papers were placed

upon the table by W. B. Bandies, E. B. Sykes, J. Cosmo Melvill,

and M. F. Woodward.

ORDINARY MEETING.

Friday, 11th May, 1900.

W. T. Blanford, LL.D., F.R.S., etc., President, in the Chair.

The following communications were read :

—

1. "On a new species and subgenus of Despcena, with notes on

some allied forms." By E. R. Sykes, B.A., F.L.S., etc.

2. " On some new species of Marine Mollusca from the Philippines."

By G. B. Sowerby, F.L.S., etc.

3. " On some Lamellibranch Remains occurring in a sandstone

from the Malay Peninsula." By R. Bullen Newton, F.G.S., etc.

Mr. G. K. Gude exhibited and made remarks upon a large collection

of Plectopylis.

The Rev. R. Ashington Bullen exhibited a number of molluscs from

a raised beach at Portland of late Pleistocene age ; also an apparently

new species of Corbicula ; and a specimen of Gryphcea dilatata, Sby.,

from the Oxford Clay, near Weymouth, showing the impression of the

Trigonia to which it had been attached in its youth.
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Mr. A. S. Kennard exhibited specimens of Petricola pholadiformis,

Lam., a species which is doing much harm to the foreshore at Heme
Bay ; also specimens of N&ritina fluviatilis, Mull., from a Pleistocene

deposit at Greenhithe.

Mr. M. F. Woodward exhibited on behalf of Mr. H. B. Preston

a series of Bonis oblongus, Mull., illustrating the growth of this shell

from the time it emerges from the egg until it attains its adult form
;

also a specimen of Melapium with the egg capsules containing one ripe

embryo and a number of undeveloped eggs.

Specimens were placed upon the table by Messrs. E. P. Sykes,

G. B. Sowerby, and P. Bullen Newton in illustration of their papers.

ORDINARY MEETING.

Friday, 8th June, 1900.

Mr. E. A. Smith, F.Z.S., etc., Vice-President, in the Chair.

The following communications were read :
—

i 1. "Note on two apparently undescribed species of Bensonia."
By W. T. Blanford, LL.D., F.R.S., etc.

2. "The Non-Marine Mollusca of Norfolk Island." By E. P.
I Sykes, B.A., F.L.S., etc.

1 Mr. G. B. Sowerby exhibited specimens of the animal of Volatilities

ahyssicola (Ad. & Pve.), BulUa annulata, Lam., Eburna papillaris,

Sby., preserved in forrnol, the last-named being the only specimen
with the animal ever obtained. The specimens came from the Cape
of Good Hope. He also exhibited a fine series of New Caledonian

i Cowries, including Cyprcea nigricans, Montrz.
Mr. B. B. Woodward exhibited, on behalf of the Rev. P. Ashington

Bullen, an extra thick specimen of Unio pictorum, Linn., and another
which had been injured during life and had repaired its shell. He
also exhibited specimens of Helix aspersa, Mull., showing methods of

shell-mending.

Mr S. Pace exhibited a new Cone obtained by him alive at Friday
Island ; this Cone, which he believes to be adult, is the smallest on
record.

Mr. M. F. Woodward exhibited, on behalf of Mr. W. B. Pandles,

dissections and drawings of the genitalia of the different species of

Acavus.

Mr. E. P. Sykes exhibited and remarked upon specimens of Ci/pr&a,

exemplifying the decay to which these shells are liable in collections.
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MORPHOLOGICAL AND DESCRIPTIVE NOTES ON THE GENTS
CRYPTOPLAX.

By Henry A. Pilsrry, Se.D., etc.

Mead 9th November, 1900.

(ELATES XIV Axn XV.)

Tin: genus Cryptoplax is one of considerable interest to the rnorpho-

logist, on account of the degeneration of the armour characteristic

of the Polypi acophora, and the convergence in outward features to the

Aplacophora. If the lack of fossil, or recent, intermediate stages

prevents our tracing the descent of the Aplacophora, a parallel process

may yet be seen in the Cryptoplacidre.

The opportunity of describing a new species, very advanced in

the degeneration of its valves, has been taken to present certain

interesting phases of parallelism between ontogeny and phylogeny

among the other species.

In normal Chitons, the contours of the individual valves have been

determined largely by purely mechanical factors. The intermediate

valves, in close contact with the ones before and behind, are as

necessarily arrested from expansion in those directions as a Crepidula

plana growing in a narrow shell. Under such circumstances the

Crepidula grows long and narrow, and the Chiton valve grows mainly

at the sides. The two terminal valves of the Chiton, on their free

sides, expand as roundly and naturally as a limpet. 1 Now in Cryptoplax

some of the valves have been freed from the pressure fore and aft, and,

as might be expected, they expand freely in length ; but the vermi-

form shape of the animal, and perhaps some of the needs of its little

known ways of life, prevent the lateral expansion of the valves for

which we should otherwise look. 3

The general structure of the valves and girdle, apart from the

features just mentioned, is not very unlike such Acanthochitida? as

Notoplax, which, in my opinion, is a comparatively primitive member
of the family, and consequently nearer the stock whence the Crypto-

placidse arose.

My studies now show that within the genus there are two widely

divergent lines of specialization. In the one, the posterior insertion-

plate of valve viii projects backward, as in normal Chitons (PL XIV,

The posterior sinus in the tail-valve of Mopalia, etc., was mechanically caused by

the habit the animal has of raising the median-posterior part of the girdle

in order to maintain a free and constant conduit for water from the gills, thus

bringing a constant pressure to bear on the growing periphery of the tail-valve

in the position of the sinus.

Arthur Adams, I believe, somewhere writes of breaking coral blocks to get the

specimens of Cryptoplax, which enter such narrow crevices of the coral thai they

are stretched out to a foot in length.

VOL. IV.—MARCH, 1901. 11
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Figs. 8, 9), there is great disparity in the sizes and proportions of the

valves, the girdle has a dense covering of blunt spicules, etc. This

phylum is represented by C. Burrowi and C. Elioti. In the other

phylum, the posterior insertion-plate of valve viii is vertical or thrown
forward, the tegmentum projecting behind it (PI. XIV, Figs. 15, 16),

the valves are more equal in size and form, and when separated

are spaced differently, whilst the girdle spicules are spine-like.

C. larvceformis is the most differentiated species of this branch,

having assumed senile characters in the stage of maturity, while

C. Gunnii is clearly the least specialized, retaining a less aberrant

posterior insertion-plate, and less modified sculpture. These relation-

ships may be expressed diagrammatieally thus :

—

Elinti
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b. Valve viii longer than ii, and valves iv to viii about equal in size and of

nearly similar form ; a distinct band -like dorsal area developed on valves ii

to viii.

c. Anterior three valves surrounded by a fringe of black within one of

white spicules ; valves v to viii moderately separated
;

girdle densely

covered with rather long spicules. V. oculatus, Q. & G.

c1 . Anterior three valves iu contact, the rest more or less widely separated
;

posterior insertion- plate of valve viii vertical, rather long
;

girdle

sparsely clothed with minute spicules, some larger ones scattered

among them. C. Gunnii, Rve.

c2 . Valves all in contact or nearly so, slightly wider and less coarsely

sculptured than in C. Gunnii; posterior insertion-plate of valve viii

short and thrown forward
;
girdle densely clothed with long spicules.

C. striatus, Lam.

1. Cryptopi-ax Elioti, n.sp. PI. XIV, Figs. 1-11.

Sub-cylindrical and vermiform, widest behind, gradually tapering

anteriorly
;
pale buff-grey, with small and very sparsely scattered red,

or brick-red maculae, more profuse on the under side of the girdle
;

densely clothed with short, flattened spicules, which give the surface

a silvery gleam like some of the Aplacophora. Valves i and ii exposed

and contiguous ; iii and iv almost concealed, sunk in a groove
;
the

next three very widely separated, also greatly reduced, but visible

through small round orifices ; valve viii minute and oblong.

Anterior valve small, truncated-oblong, the tegmentum longer than

wide, eroded and sparsely punctate ; the articulamentum white, more

than double the length and breadth of the tegmentum, the posterior

angles produced backward, anterior margin having three notches
;

muscle-scars deep. Valve ii with the tegmentum touching that

of valve i, lozenge-shaped, tapering fore and back, faintly rugose
;

articulamentum sub-triangular, wide in front, narrower and bilobed

behind. Valve iii much smaller, separated from the preceding,

broadly sagillate, with small narrowly piriform tegmentum. Valve iv

similar to iii, but still smaller, rather widely separated from it ; both

of them being sunk in a groove and concealed by the surface spicules,

though not enclosed in the integument. Valve v separated from the

preceding by nearly one-fifth the total length of the animal, very

minute, similar to valve iv but shorter, the tegmentum oblong, with

distinctly raised dorsal area and slightly rugose latero-pleural tracts.

Valve vi still more widely separated from the preceding, and similar

to it. Valve vii somewhat less widely separated from vi, larger
_

and

squarish, the tegmentum with a few longitudinal stria? at the sides.

Valve viii oblong, truncate, and emarginatc in front, rounded behind,

the articulamentum projecting beyond the tegmentum on all sides,

insertion-plate projecting laterally and backward ; sinus srnall and

shallow ; the tegmentum narrowly oblong, rounded behind, acuminate

in front, the mucro nearly posterior ; dorsal area smooth except for

some transverse wrinkles, tapering in front, latero-pleural tracts

sculptured longitudinally with a few coarse striae, somewhat granose

posteriorly.

Girdle densely clothed with oblong scales, which have a silvery

gleam, are blunt at their free ends, and have one or two longitudinal
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keels and often some striae (PI. XIY, Fig. 11). There are no
discernible pores or pore-tufts and no marginal fringe. The lower
surface covered with far shorter, smaller scales than the upper.

Foot wholly concealed in the ventral groove (in alcoholic examples),

narrow, but with flat sole and crenate edges. Gill row rather less

than one-fifth the total length of the animal.

Length (of an alcoholic example) 55 to 60 mm.
Hah.—Apia, Samoan Islands, collected in 1899 by Sir Charles Eliot,

H.M. Commissioner to Samoa, after whom the species is named.
Type No. 77,308 : Conch. Coll. Acad. Nat. Sci. Philadelphia.

This is the most divergent of all the known species of Cryptoplax,

the valves being more reduced in size and more widely separated than

in any other. The bright spicules give the animal a silvery gleam,

Kke Chcetoderma. Apparently the Cryptoplacidae are developing

a stock parallel to the Aplacophora in their vermiform shape, loss

of valves as protective armour, and renewed predominance of spicules

for this purpose, and the posterior position of the gills.

The dimensions in millimetres of the individual valves of the type

are as follows :

—

Val
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equally young C. striatus we find a similar sculpture, except that the

riblets are more beaded. When the tegmentum has attained the size

just indicated, an abrupt change supervenes ; the lateral riblets

become more or less undulating, and converge forwards, meeting at

the ridge, where the defined dorsal tract of the preceding stage has

now disappeared. This sculpture lasts until a length of about 45 mm.
is attained by the tegmentum of valve viii (which I am simply using

as a standard, the stages varying somewhat with the valve, and

slowest, or lagging in front). Then another abrupt change appears,

the dorsal tract being replaced on the median and posterior valves by
a median sulcus, and the lateral riblets by irregular wrinkles parallel

with the lateral margins of the tegmentum. These stages are shown
in Figs. 12, 13, and 14 of PI. XIV. Fig. 12 shows the first and second

stages, up to the beginning of the third, the total length of the

tegmentum in the valve figured being 4-5 mm. Fig. 13 represents

valve vii of an older specimen, in which the anterior half of the

tegmentum has assumed the sculpture of the adult. Fig. 14 shows

the adult valve, in which the early stages in the development of the

sculpture have been removed by erosion. Length of tegmentum
8*5 mm.

Or to tabulate the stages, using Hyatt's nomenclature :

—

Stage. Valve-sculpture.
Infancy, or nepionic. Dorsal area distinct ; latero-pleural tracts with parallel riblets.

Youth, or neanic. Dorsal area disappearing ; latero-pleural tracts with waved
or irregular riblets.

Maturity, or ephebic. A dorsal sulcus ;
latero-pleural tracts with converging rugae

parallel to the lateral margins.

Now the stage of maturity in C. larvccformis corresponds with the

gerontic or senile stage in C. striatus ; old specimens of that species

(PI. XV, Figs. 20, 23) showing one or two lateral rugae replacing the

longitudinally radial, irregular wrinkles of the merely mature valve.

In other words, what is a senile characteristic in C. striatus has

become a characteristic of the next earlier stage in C. larvatformis
1

The irregular rugae of mature C. striatus answer to the irregularly

waved wrinkles of the neanic C. larvceformis. If the latter species

ever had a distinctly granose-ribbed stage, like the earlier stage of

C. striatus, it will be shown by younger specimens than mine, or it

has been lost.

It appears probable, from the study of young Crt/ptophx, that the

sculpture in that genus was primarily that of the less modifii d

Acanthochitidae, such as Acanthochites (JVotopku) Mattheivsi, in which

the sculpture consists of longitudinal riblets, granose near the beaks.

Keturning to C. larvceformis, it may be noted that the valves

decrease gradually in width from the first to the fifth, which is

narrowest ; then there is a slight increase to the seventh, the

1 In Chitons generally the senile stage is characterized by crowded rugae parallel to

the lateral margins of tbe valves, and partial or complete eifacement of other

sculpture there, erosion ol the valves being an incidental feature attending age.
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terminal one being a little narrower ; and the exposed portions of

valves v to viii are smaller than that of valve iii. In C. Gunnii

and C. striatus, valves iii to viii are of about equal width, and the

tegmentum does not vary noticeably in size or shape from the fourth to

the eighth valves.

C. larvmformis was taken by Mr. Eliot at Apia, Samoan Is.,

a locality not hitherto recorded for the species.

3. Cryptoplax Gunnii (Reeve). PI. XV, Figs. 17-19, 24-26.

This form was considered a vai'iety of C. striatus by Mr. Smith, 1

an opinion in which I formerly acquiesced. The study of numerous
well-preserved alcoholic specimens received from Mr. Bednall, how-
ever, now convinces me that C. Gunnii is entitled to specific rank.

Compared with C. striatus, the valves are decidedly narrower and

more coarsely sculptured ; the niucro of valve viii is less posterior
;

the posterior insertion-plate is vertical, with only a very slight upward
wave or sinus behind, and the whole cavity of valve viii is visible

when viewed directly from below. In C. striatus (PI. XV,
Tigs. 20-23) the valves are wider and more finely sculptured, the

niucro of valve viii is produced backward in adults, the posterior

insertion - plate slopes forward, is shorter and has a distinct sinus

behind, and viewed from below, conceals the posterior end of the

valve-cavity, until in quite old individuals this is filled up
The valves in C. Gunnii are also far more widely separated, valves

i to iii only being in contact; valve iv is but shortly removed, the

others quite widely separated, the greatest space lying between valves

v and vi ; vi and vii being nearly as widely separated.

The body is more vermiform, less broadly flattened beneath, and
less depressed. In individuals with valves of the same size, the body
of C. Gunnii is half as long again as that of C. striatus ; and the

integument bears wholly different spicular armature.

C. striatus bristles with a dense covering of short, stiff, acicular

spicules, directed slightly forward, with an under-coat of shorter

spicules, 2 while in C. Gunnii there is a rather scant clothing of

minute, very short, stout, pointed spicules, with larger ones sparsely

scattered among them (PL XV, Fig. 25, x 30), or wanting. The
spicules are reddish-brown in places, elsewhere white, thus producing

the marbled colour-pattern of the animal.
The young of C. Gunnii differs from the adult in the approximation

of all the valves, and in retaining more of the longer, white spicules,

sparsely scattered over the surface (PI. XV, Fig. 24, X 30). Both
of these characters point to ancestors with more the organization of

the genus Choneplax. The form of the tail valve does not differ from
that of the adult.

1 Zool. Coll. H.M.S. " Alert," p. 85.
2 See Manual of Conchology, vol. xv, pi. xi, fig. 37.
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The dimensions in millimetres of two specimens having posterior

valves of about equal size are as follows :

—

Length of Breadth of Length of Breadth of Length
valve viii. valve viii. valve vi. valve vi. of animal.

C. Gunnii ... 11-5 ... 4*7 ... 13 ... 4"7 ... 90
C. striatns ... 11-2 ... 5*0 ... 14 ... 5'S ... 58

The measured individuals are both alcoholic, and in apparently about
the same condition of preservation. The valves were measured across

the articulamentum at their greatest width.

C. striatus occurs as far south as Port Jackson, while C. Gunnii
replaces it in South Australian waters. 1

The mummies of Cryptoplax ordinarily to be seen in collections are

unsatisfactory for study, but their original colour and proportions

may sometimes be restored by soaking in tepid water, a little potash

expediting the process.

EXPLANATION OF PLATES.

Plate XIV.

Figs. 1-8. Cryptoplax Elioti, n.sp. Valves i to viii, dorsal view. Valve ii is

imperfect in having the sutural laminae broken, x 12£.

,, 9. ,, ,, Lateral view of valve viii.

,, 10. ,, ,, The animal, natural size.

,, 11. ,, ,, Girdle spicules, x 30.

,, 12. C. larveeformis, Burr. Valve viii of a young individual, from above.

(No. 10,128 : Coll. Acad. Nat. Sci. Philad., Viti Is.)

,, 13. ,, ,, Valve vii of an older specimen. (No. 77,307 : Coll.

Acad. Nat. Sci. Philad., Apia, Samoa Is.)

,, 14-1G. ,, ,, Valve viii of au adult. (Viti Is.)

Plate XV.

Figs. 17-19. C. Gunnii, Eve. Valve viii of an adult. (No. 74,553 : Coll. Acad.

Nat. Sci. Philad., St. Vincent Gulf.)

,, 20-22. ft striat/ts, Lam. Valve viii of an old specimen. (No. 10, 129 :

CoU. Acad. Nat. Sci. Philad.)

,, 23. ,, ,, Lam. Valve vii of the same individual.

,, 24. ('. Gunnii, Rve. Integument of a young individual. x 30.

(No. 74,554: Coll. Acad. Nat. Sci. Philad., Marino, South
Australia.)

,, 25. ,, ,, Bve. Integument of an adult. (No. 74,553.)

,, 26. ,, ,, Eve. Dorsal view of an alcobolic specimen. Natural

size. (No. 74,553 : Coll. Acad. Nat. Sci. Philad., St. Vincent

Gulf, South Australia.)

1 In his useful paper ou Polyplacophora from Port Phillip, Victoria, Mr. E. E. Sykes

records C. striatus (Lam.) ; but as he cites Gunnii in the synonymy, I do not

know which form he actually had before him. Vide Proc. Malac. Soc,
Vol. ii, p. 93.
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THE ANATOMY OF THE SUBGENUS BEDDOMEA AND THE
RELATIONSHIPS OF THE GENUS AMPHIDROMUS.

By Henry A. Pilsbry, Sc.D., etc.

Read Uth December, 1900.

PLATE XVI.

The subgenus Beddomea was established by G. JSevill ' for the

reception of a few Bulinii from Ceylon and southern India, grouped
around B. Ceijlanicus, Pfr., as the type species. The relationships of

the group have been variously estimated. Nevill himself says

:

" Very closely allied to AmpMdromus, altogether distinct from
Geotrochus ; it takes the place of the former in southern India and
Ceylon, where AmpMdromus does not occur at all." Mr. Hugh
Fulton, in his "List of the Species of AmpMdromus" remarks
that Beddomea and Pseudopartula appear "to be, from their concho-

logical characters, sufficiently distinct to stand apart."'"

The receipt of specimens preserved in formaldehyde, from Mr. 0.

Collett, enables me to present data showing the affinities of Beddomea
to be with AmpMdromus. Three species have been investigated

:

' Bulimus ' Ceylanicus, Pfr., from Colombo ; B. intermedins, Eve.,

from Watawala; and B. albizonatus, Rve., from Galle.

1. Amphidromus (Beddomea) intermediums (live.). — The repro-

ductive system (PI. XVI, Fig. 2) opens in the usual position near

the right tentacle. The atrium is small and short. The penis is

slender below, enlarging distally, the terminal half very much and
irregularly enlarged. Its internal walls, plicate below, become
smooth near the apex of the lumen (Pig. 2a). The penis terminates

in an epiphallus (epi.) scarcely shorter than the penis; near its base

the retractor muscle is inserted. Penetrating the penis, the epiphallus

ends in a very large and fleshy papilla, filling the pmial cavity

(Fig. 2a) ; beyond the epiphallus there extends a long flagellum (fl.),

the major portion of which is coiled in a plane, there being about

three spiral turns. The vas-deferens is convoluted at the beginning
of its free portion. The vagina is long ; spermatheca oblong, near

the heart, on a long duct, which is slender above, swollen below.

Other female organs are as usual.

The lung (Fig. 6) is rather elongate. The pulmonary vein is

destitute of large branches, the venation is densest on the intestinal

side and near the pneumostome as usual, but well developed upon
the cardiac side of the lung also.

The kidney is very long and narrow, fully four times the length
of the pericardium, and two thirds that of the lung, while the width

Hand List Moll. Indian Museum, i (1878), p. 127.

Aim. k Mag. Nat. Hist., ser. vi, vol. xvii (18%), p. (i(i.
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of kidney and ureter together is one-tenth of the length. The
reflexed ureter is as wide as the kidney. The rectal ureter seems
to be a closed tube throughout.

The muscles are as described below for A. albizonatus. As in that

species, the retractor of the right eye passes outside both branches of

the genitalia.

The jaw is as described below for A. Cet/lanicus, but has fewer ribs.

The radula (PL XVI, Fig. 4) is of the form usual in Helices;

transverse rows of teeth meeting at a wide angle in the middle. The
rhachidian and admedian teeth (Fig. 7, R to 3) have single, long,

broadly rounded cusps. These pass by transitions (Fig. 7, 15) into the

lateral type, in which the body of the tooth is inclined, and bears

a three-lobed cusp (Fig. 7, 25).

2. Amphidromus (Beddomea) albizonatus (Rve.).—The genitalia in

this species (Fig. 5) agree with those of A. intermedins in general

features, but differ in the proportions of the parts. The penis is

much smaller distally, containing a smaller papilla. The epiphallus

is abruptly folded upon itself, the two portions being bound together.

Both of these organs are about as long as in A. intermedins, and
in both species the penis and epiphallus are about equal in length.

The flagellum in A. albizonatus is much shorter, only two-thirds

the length of the penis plus the epiphallus, while in A. intermedins

it much exceeds their united length ; it lies in longitudinal folds,

not spirally coiled. The duct of the spermatheca is also shorter than
in A. intermedins. The vagina seems to be shorter, though since

this was broken in dissection, I do not venture to give its length.

The venation of the lung is similar to that in A. intermedins,

except that the chief branches of the pulmonary vein stand out less

obliquely. The borders of the veins are black-pigmented, as in

A. mtermedius.

The kidney is about four times the length of the pericardium, and
over three-fourths that of the lung.

The retractor of the penis is attached to the diaphragm, as usual.

The pharyngeal retractor is united to the right ocular and pedal band
far forward ; the left ocular and pedal and the tail retractor are free

(PI. XVI, Fig. 1). The right ocular retractor muscle passes outside

(to the right of) the genitalia, not between its branches.

The jaw was lost. Teeth substantially as in A. intermedins.

3. Amphidromus (Beddomea) Ceylanicus (Pfr.).— The specimen

examined was sexually immature, but the characteristic long flagelluiu

and sperniatheca-duct were observed, showing the species to be

substantially similar to A. intermedins and A. albizonatus in its

genitalia.

The lung is not pigmented, the venation is consequently faint. It

is also sparser, and almost wanting on the cardiac side of the lung.

The kidney is shorter than in A. intermedins, a little less than four

times the length of the pericardium, and about two-thirds that of

the lunjr.
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The jaw (PI. XVI, Fig. 3) is well arched, thin, with its lower
margin crenulated by the termination of thirteen, or fourteen flat

'ribs,' which seem separated by narrow intervals in the median
part, contiguous or slightly overlapping towards the ends. It is just

such a jaw as exhibited by some species of Papuina intermediate

between the plaited and ribbed types.

Dimensions of the Pallial Organs, in millimetres.
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In the long flagellum, Beddomea is more like the larger, amphidrome
species of Amphidromus than the smaller, invariably sinistral species,

which, so far as known, have this organ much shorter.

The further affinities of Beddomea may then be considered in

connection with those of Amphidromus proper.

Thanks to Semper, Jacobi, and Wiegmann, we have sufficient

data to demonstrate beyond controversy the family relationships of

Amphidromus, although up to the present time no adequate use
has been made of them. Wiegmann has given a summary of the

structure of the genus, 1 showing, although he does not make the

comparison: (1) that it has the tripartite structure of male genitalia

(penis, epiphallus, and flagellum) of the epiphallogonous Helices (such
as Camcena, Chloritis, etc.), and also female organs of the same helicoid

type : (2) that the external anatomy, nervous system, and retractor-

muscle system are similar to those of the Helices : (3) that the kidney
is long, narrow, and band-like, four to seven times the length of the

pericardium : (4) that the jaw is between the aulacognath and weakly
odontognath types, just as in the arboreal Papuina species.

In my " Guide to the Study of Helices," 2 I have set forth the

characteristics of the genitalia of epiphallogonous Helices, and need
only mention here that Amphidromus agrees completely with my
group Epiphallogona or Camcenince in its reproductive organs. It agrees

with no known group of 'Eulimi' or Bulimulidse.

"With regard to the pallia! organs, some further statement is necessary.

A large mass of data and drawings, still unpublished, shows that these

organs supply facts for phylogenetic research not less in importance

than those derived from the genitalia. While the Uelicinee (Belogona)

have a short, tongue-shaped or sub-triangular kidney, the Epiphallo-

gona {Cameenince) have the kidney long and narrow, ribbon - like,

exactly as in Amphidromus, and the general pattern of lung reticulation

is also the same. 3 All known 'Bulimi' aud Bulimulidse, including

Orthalicinee, have a short, triangular, or tongue-shaped kidney.

1 " Landmollusken (Stylommatophoren) : Zootomischer Teil "
: Abhandl. Senck.

naturf. Ges., xxiv (1898), Heft 3, pp. 514-519. A splendid contribution to

our knowledge of snail anatomy.
- Manual of Conchology, ser. u, vol. ix.

3 It may be worth while to give briefly some data supporting this statement. In

Munispira the narrow kidney is at least two-thirds the length of the lung, and
exceeds the pericardium from about four to six times in length (Wiegmann, i.e.,

p. 489). In Albersia (pubicepa) the kidney is narrow, and more than four times

the leugth of the pericardium (Wiegmann, t.c). Papuina vitrca has a kidney

about five times the length of the pericardium (Wiegmann, t.c, p. 510).

Thersites MitehellcB has a long narrow kidney (length 36, width in the middle

5 mm.) four times the length of the pericardium, which measures 9 mm. loDg.

In Gamtena (Cameenella) platyodon the kidney is also long and band-like, nearly

four times the length of the pericardium, and two-thirds that of the lung.

Ganesella has an extremely long and narrow kidney, varying in different species

from five to ten times the length of the pericardium (Jacobi, "Jap. beschalte

Pulmonaten " : Journ. Coll. Sci. Japan, vol. xii, pt. 1). In Pleurodonta

(Caracolus) rostrata the kidney is between five aud six times the length of the

pericardium, is very narrow, aud tapers anteriorly.
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The jaw and dentition of Amphidromus resemble those of certain

forms of Papuina; though as I have shown in the "Guide to the

Study of Helices," all arboreal Helices tend to form broad, gouge-like

cusps to the teeth, either by enlargement of the middle cusp of each

tooth or of all three cusps ; and arboreal genera of demonstrably
diverse ancestry sometimes converge towards a common type of

dentition. For this reason, mere similarity of teeth is not necessarily

a proof of genetic relationship.

Enough has been said to show that Amphidromus has no affinity

to the Bulimulidse or the ' Bulimi ' of either hemisphere. It is

unquestionably a member of that division of the Helicidae which
I characterized as the Epiphallogona, or Cammnince ; and it differs

from such well-known genera as Chloritis, Thersites, and Papuina in

very little besides the elongated shell. In conchological features,

however, it is strongly differentiated and individualized.

EXPLANATION OF PLATE XVI.

Fig. 1. Retractor muscles of Amphidromus albizonatus. ph.r. retractor of the

pharynx
;
p.r. pedal retractors ; r.o.r. right ocular retractor ; t.r. tail

retractor or columellar muscle (spirally coiled).

,, 2. Genitalia of A. intermedins, epi. epiphallus ; Jl. flagellum.

,, la. Distal eud of penis of same, opened to show the papilla.

,, 3. Jaw of A. Oeylanieus.

,, 4. Outline of radula of A. intermedins, with a single row of teeth indicated.

,, 5. Genitalia of A. albizonatus.

,, 6. Pallial organs of A. intermedins, k. kidney ; u. ureter.

,, 7. Teeth of A. intermedins. Groups from the median, transition, and lateral

portions of the radula.

Note.—Figures 1, 2, 5, and 6 are twice the natural size ; the others magnified in

various degrees.
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NOTES ON A REMARKABLE NUDIBRANCH FROM
NORTH-WEST AMERICA.

By Sir Charles Eliot, K.C.M.G., C.B., etc.

Read 9th November, 1900.

The British Museum collection of Nudibranchs contains a remarkable
specimen, preserved in alcohol, and labelled " Massett, Queen Charlotte's

Island, British Columbia, Rev. J. Keen, 91 : 7 : 10. 23-4." It has

been examined by Dr. Willey and myself.

The length of the animal (Fig. I) is 7*6 centimetres, the breadth 3-5,

and the height 2*4. The colour is a uniform brownish yellow, and the

general shape Boris-like, both the head and tail being rounded, but
the mantle is not continued round the head, and the anus («.) is lateral,

as in Tritonia. There are two large rhinophores {rh.) retracted into

pits, but not provided with any external sheaths. They show no
traces of lamellation, and have no plumes or other appendages.

They are somewhat wide apart, the distance between them being
1*3 cm. The mantle edge (m.f.) stops on each side of the body under
the rhinophores, but is distinct all the way behind. It is narrow
and not provided with any appendages, or with lamellae underneath.

The whole surface of the animal presents no traces of cerata, or other

processes, or of injuries where such pi'ocesses might have been detached.
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be said to pass into the frontal veil, and the area surrounding the

mouth is continuous with the sole. Dr. Willey and others who have
examined the specimen agree in thinking that this conformation, though
it may be teratological, is not due to distortion by alcohol. It is

remarkable, however, that the anterior region is not symmetrical : the

mouth is not in the median line of the foot, but to the left (looking

at the animal ventrally), and the oesophagus and buccal mass are not
directly behind the mouth, but to the left of it.

The buccal mass is large, and provided with strong jaws, somewhat
similar to those of Tritonia Hbmbergi, but shorter and broader. The
radula is similar to that of Tritonia, but with fewer teeth in the low
than usual. The central tooth is like a truncated pyramid, the

anterior margin having a slight cleft, the continuation of which forms

a groove on the anterior side of the pyramid. The laterals are narrower,

irregularly triangular, and each provided with a long process.

The liver is entire, and presents no diverticula, though it is divided

by a hollow in which lie part of the intestine and the stomach. The
nervous system, though not well preserved, appears to resemble that

of Tritonia, but no trace of eyes was discernible. The reproductive

system appears to be diaulic, and I could only discover one spermatheca.

It appears, therefore, that this specimen is an aberrant member of

the Tritonia group, differing from others in the absence of branchiae,

of projecting rhinophore sheaths, and of all appendages, in the rounded
shape of the head, and in the ventral position of the mouth. These
remarkable characters are probably correlated with a burrowing habit.

Bergh, in Semper's " Reisen im Archipel der Philippinen," Thl. ir,

Ed. ii, p. 726, and in his tract on the Nudibranchiate Grasteropods of

the North Pacific (Dall's "Scientific Results of the Exploration of

Alaska," vol. i, 1879, p. 154, figs.), has described an animal dredged
by Dr. Dall in 1872 at TJnalashka, which he identifies with Tritonia

tetraquetra, Pallas. Dr. Dall stated that the living animal had no
gills, and none appear in the drawing bv Pallas (in Nova Acta Acad.
Sci. Petrop., torn, ii, 1788, pp. 237-239, pi. v, fig. 22). Bergh
considers that it can hardly be true that the living animal possessed no
gills or appendages, 1 but the present specimen seems to show that

a large Nudibrauch without gills is found in the North Pacific. Both
the jaws and radula of our specimen correspond with those of Tritonia

tetraquetra, but the ventral position of the mouth and the rounded
shape of the head make it impossible to identify it with either Pallas's

figure, or with Bergh's description of the animal obtained by Dr. Dall,

which had also plumes around the rhinophores.

In a recently published paper (" Danish Ingolf Expedition,'' vol. ii,

pt. 3, 1990, Nudibranchiate Gasteropoda), Bergh has described

a remarkable new form, which he names Doridoxa Ingolfiana, and

It is not easy to reconcile the different statements respecting this animal, of which
there was apparently only one specimen, for though Dr. Dall said it had no gills

or appendages in life, and though in Semper's " Reisen" Bergh seems to say
that they must have been rubbed off, yet in pi. iii, fig. 14, of the Audibr. Moll,
of the N. Pacific, the latter author gives a drawing of a gill.
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which he regards as a connecting link between the Dorididse and
Tritoniidse. It possesses the following characteristics : a Doris-like

shape, with ample pallial margin and narrowish foot; no projecting

sheaths to rhinophores ; strong jaws, and a multiseriate radula with
central tooth ; no gills of any kind ; a lateral anus, a blood gland, and
two sperm athecas. The British Museum specimen certainly does not

belong to the same genus, but it appears to form another link between
the Dorididoe and Tritoniidae. It agrees with Doridoxa in the absence

of gills, appendages, and rhinophore sheaths, and in the rounded shape

of the back. But the narrow pallial margin, the height of the body,

and the absence of a blood gland and of a second spermatheca, are

characters which approximate it to Tritonia. I should say, however,

that, though I was unable to discover the two last-named organs, the

interior of the animal was not well preserved, and their non-existence

cannot be regarded as certain.

It is much to be desired that naturalists in British Columbia and
Alaska should endeavour to obtain further specimens of the mollusc

dredged by Mr. Keen, because its peculiarities, if not teratological, are

sufficient to constitute a new and remarkable genus.
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ON THE ANATOMY OF SOME AGNATHOUS MOLLUSCS FROM
NEW ZEALAND.

By It. Murdoch.

Read 9th November, 1900.

PLATE XVII.

1. Khytida Greenwoodi, Gray. PL XVII, Figs. 5 and 6.

Animal very dark grey in colour, the neck, tail, and sides of body
with small, irregularly shaped, flatfish granules, which form irregular

rows and extend to the foot-margin ; tail flattened and pointed,

it has a well-marked shallow median groove, hut no mucous pore.

Foot -sole thrown into transverse wrinkles; sides dark ash -grey,

and centre lighter. Labial tentacles small, somewhat triangular in

outline. The above description is from specimens preserved in spirits.

Suter has given a figure of the animal taken from life (Journ. Malac,
vol. vii, 1889, pi. iii, fig. 1).

The mantle projects slightly over the margin of the shell ; on its

under side are developed three small lobes (PL XVII, Fig. 5) ; that on
the left {LI.) is very small and narrow, with a small portion of each end
free ; the right lobe (r.l.) extends almost to the edge of the mantle, its

left edge resting on the sub-central lobe (s.c.l.) ; this last and largest

lobe is hatchet-shaped, somewhat fleshy, and projects beyond the

mantle edge ; from its base a shallow groove proceeds to the left,

passing under the left lobe.

On opening the body-cavity, the most noticeable feature is the
enormous size and muscular development of the buccal mass ; all other

organs seem dwarfed by comparison. The posterior end of the mass is

drawn down and forward by a powerful ventral muscle ; this muscle
is very compact where it leaves the curved end of the mass

;
passing

forward it spreads out, and largely forms the ventral portion of the

outer muscular sheath. Beneath this sheath is the constrictor muscle,

which forms a strong wrapper, the fibres transverse to those above ; both
muscles are intimately connected by a network of delicate fibres. It

appears that the large ventral muscle materially assists in the pro-

trusion of the radula ; the contraction of the muscle would have the

effect of shortening, or pulling the ends of the mass towards each
other, this would compress the transverse fibres of the constrictor

muscle, and the contraction of the latter would further assist in the

expulsion of the radula. The muscular bands attached to the radular

membrane, so far as I could separate them, appear similar to, though
less strongly developed than, those in Natalina Caffra, Fer., of which
Mr. M. F. Woodward has given an excellent description (Proc. Malac.

Soc. Lond., Vol. i, pp. 270-277, PL xvii). The retractor muscle
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unites with the buccal mass in the form of a hollow cone, applied to all

sides of the posterior end. The oesophagus opens into the buccal cavity

in the anterior third of the mass, and so do the two salivary ducts

;

the salivary glands partly envelop the oesophagus, the inner edges of

each gland are pressed together, giving the appearance of a single

median gland, they are readily separated, and each seems functionally

distinct. The other portion of the alimentary canal closely resembles

that of Helix. The dentition has been described and figured by
Hutton (Trans. New Zeal. Inst., vol. xvi, p. 167, pi. x, fig. P)

;

Moss, too, gives a good figure of the teeth of a half-grown specimen,

possessing a central tooth, and describes a radula having an abnormal
formula (Trans. Manchester Micro. Soc, 1894, pi. ii, fig. 3). An
examination of the teeth of four specimens gave the following result :

two fully adult, 11:1:11, the outermost tooth missing; two young
examples (diam. of shells 7 mm.), 12 : 1 : 12; the teeth increase in size

from the centre to the tenth, which is the largest, the eleventh

much smaller, and the last minute. In the adult specimens, I find

here and there a central tooth scarcely more developed than the

corresponding tooth in the young; the ten laterals on each side much
exceed those of the young in size; but in the eleventh tooth there is

no difference in size, the young one equals the adult ; the growth

of this tooth is arrested during the early life of the animal, and,

like its outer neighbour, when present, has become functionless. To
some extent this applies to the central tooth, and may account for its

loss in some specimens.

The pedal gland opens below the mouth ; it extends back in the

body-cavity as a simple tube, with one or two small convolutions near

the posterior end, and terminates in the substance of the foot. A small

tunnel-like cavity extends from the point where the gland ends to

almost the end of the tail; it does not open at the posterior end in

a mucous pore ; from the sides of this cavity proceed numerous small

ducts ; these are again divided, and extend to almost every part of the

foot, supplying it with mucous.
Genitalia (IT. XV11, Fig. 6).— Penis (7;.) with the retractor

muscle (r.m.p.) at the apex; the prolongation, or epiphallus, («//«.)

arises from the posterior third ; between this point and the insertion

of the retractor muscle, the penis appears folded upon itself, and the

two parts welded together ; the duct of the epiphallus enters

the penis cavity at the apex, and the interior walls of both are studded

with minute papillae. An examination of several specimens proves

a small amount of variation in the male organs, but none whatever

on the female side (Pigs. 6a and 6b are given in illustration of this).

The epiphallus usually rests on the dorsal surface of the buccal mass,

except when it takes the form shown in Pig. 6b. The ovotestis small

and imbedded in the liver, hermaphrodite duct (h.d.) closely convoluted,

albumen gland (al.g.) large. The spermatheca (spr.) sub- cylindrical

in its lower portion, thence a somewhat contracted and twisted upon
itself, slightly enlarging above and closely adhering to the uterus.

The muscular arrangement is very simple: the tentacle and buccal

mass retractors arise from the columella! muscle ; the former, at about
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a third their length from the posterior end, divide into two bands, the

smaller of which supply the inferior tentacles. The right tentacle

retractor passes, through the genital branch, with the inferior retractor

on the left ; the male organs thus pass through the loop formed by
the two muscle bands.

The nervous system, in its position, is characteristic of this group

of animals. The cerebral, pleural, and pedal ganglia with their

commissures and connectives, form a ring round the anterior portion

of the buccal mass ; the buccal ganglia are situate close behind the

entrance to the oesophagus ; a buccal nerve on each side unites with

the anterior ganglia, forming a small commissure encircling the

oesophagus and salivary ducts. Compared with Natalina Caffra, Fer.,

there is no difference in the principal features, and Woodward's
figures and description of the nervous system of that animal apply

perfectly to R. Greenwoodi, Gray.

2. Phytida Meesoni, Suter. PL XVII, Fig. 7.

Two examples of this species were examined, both unfortunately

dead and dried up in the shells ; however, I offer a brief note touching

those features that were clearly distinguishable. The mantle has

an even margin ; there are two small lobes on the right side,

corresponding in position with the right and sub-median lobes in the

preceding species. The buccal mass has the form usual in this group

of animals ; the oesophagus and two salivary ducts enter in the anterior

third ; the salivary glands appear to be quite distinct from each other.

Suter has described and figured the dentition (Trans. Xew Zeal.

Inst , vol. xxii, p. 84, pi. xvii, fig. f, A) ; he gives the formula

12 : : 12, the tenth tooth largest and with an angular rib, the

eleventh less than half the size, and the twelfth minute. The radula

before me has a central tooth with twelve laterals on each side ; the

eleventh tooth is the largest, and has an angular rib, the twelfth less

than half its size ; there is no indication of the minute outer tooth.

Genitalia (PI. XVII, Fig. 7).—The penis (p.) sickle-shaped, with the

retractor muscle (r.m.p.) at the posterior end; the vas-deferens (v.d.)

enters about the middle. The spermatheca (spr.) separates from the

oviduct about midway between the sacculated portion and the genital

cloaca ; it forms a slender tube adhering to the upper portion of the

oviduct ; its posterior extremity, also the albumen gland, etc., were lost

in extracting the animals. The pedal gland, pedal cavity, and position

of the nerve-collar are similar to those of It. Greenwoodi:, also the

right tentacle retractor passes through the genital branch.

3. Phenea Cokesia, Gray. PI. XVII, Figs. 1-4.

The animal is whitish in colour, with narrow grey lines radiating

to the foot-margin ; tentacles darker ; foot somewhat narrow, thrown
into minute undulations when the animal is in motion ; mantle slightly

projecting over the peristome of the shell. The mouth or lips minutely

crenulated ; this allows of considerable distension, and permits the

odontophore to be much protruded. The animal is apparently ovo-

vivipai'ous; a single embryonic shell (PI. XVII, Fig. l)was found
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when preparing the animal for dissection. The buccal mass (PI. XVII,
Fig'. 3) is large and cylindrical, the posterior end curved down and
forward ; the salivary gland (s.g.) dark in colour, is composed of

two lobes, but the cohesion of the two is so intimate that it may be
considered a single median gland, with two ducts (s.d.) emptying into

the buccal cavity. The dentition (PL XVII, Fig. 2) has the formula
9:0:9; the teeth, disposed in numerous transverse rows which form
an obtuse angle, are all aculeate, robust, aud smooth, the second one
being the largest, from this outward gradually getting smaller; the

third equals the second in length, but less robust ; the first about
equals the fifth. The absence of a central tooth leaves a wide
rhachidian cleft. The above description is slightly at variance with
that published by Captain Hutton (Trans. Xew Zeal. Inst., vol. xvi,

p. 172, pi. xi, fig. E).

Genitalia (PI. XVII, Pig. 4) simple : penis (p.) with the retractor

muscle (r.inp) at the posterior end, the vas-deferens (v.d.) enters

a little below the apex, and forms a short slender tube. The spermatheca
(spr.) is small and pear-shaped, resting on a short narrow neck; it is

situate at the posterior end of the free tube of the oviduct (ovd.), and
partly concealed by the adjoining sacculated portion. The right

tentacle retractor passes on the left of the genital system. The
pedal gland forms a minute tube ; doubtless, the tunnel-like cavity in

the tail occurs also, but, unfortunately, it was not investigated when
dissecting the animal, and want of material prevents the question
being settled for the present.

The nervous system, in its structure and position, is so similar to

that of Rhjtida that a description seems unnecessary.

4. SCHIZOGLOSSA XoVOSEELANDICA, Pfl\ PI. XVII, Figs. 8-10.

The animal has been excellently described by Hedley (Proc. Linn.

Soc. Xew South Wales, ser. n, vol. vii, pp. 387-392, pis. ix, x),

and the alimentary and genital systems fully treated. There is little

to add to the description of the external features, except to note the

presence of two small labial tentacles. The mantle (PL XVII, Fig. 9)

lias an even margin, with two small lappets on the under side; the

right (r.l.) proceeds forward from a little behind the respiratory pore

(rs.p.), extends to almost a third of the length of the mantle margin,

and forms a narrow fold ; the left (l.l.) is minute, simply a rudiment,
and in some specimens difficult to detect.

The points of attachment of the principal retractor muscles are of

special interest. Hedley pointed out the remarkable little pit,

excavated in the shell, for the reception of the shell, or columellar,

muscle, and the writer noted a small elongated muscle-scar on the
left side of the shell (Proc. Malac. Soc. Lond", Vol. i, p. 138). Fig. 8

of PI XVII shows the position of these muscle-scars, as well as

the thick callous rib, which iu this example borders the scar on the
columella.

Dissection of the animal (PL XVII, Fig. 10) reveals the following

features :—The buccal mass retractor (b.m.r.) is inserted in the
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posterior margin of the diaphragm (p.m.d.) a little to the right of the

middle ; it unites with the shell in the little pit excavated therein,

and in part with the columella. The right tentacle retractor (r.t.r.)

unites with the diaphragm, a little anterior to, and about one millimetre

to the right of, the buccal mass retractor. The left tentacle retractor

(l.t.r.) is inserted in the left margin of the diaphragm, slightly anterior,

and about three millimetres to the left of, the insertion of the buccal

mass retractor ; it corresponds in position with the narrow muscle-scar

on the shell. The pedal muscles have degenerated, and much resemble

those of the true slugs. I failed to discover any indication of a true

columellar muscle
; the strongly developed retractor of the buccal

mass serves that purpose, and in its peculiar attachment with the

shell doubtless receives the maximum of resistance.

The position of the organs viewed from above is as follows :

—

Buccal mass large, the posterior half concealed by the salivary glands

;

the latter lie side by side, and are united by a few delicate threads.

The genital system is on the right side, the large albumen gland above
the retractor of the buccal mass, and immediately posterior to the

salivary glands
; the hermaphrodite duct proceeds to the left, its gland

being imbedded in the liver. Removing the salivary and albumen
glands, the small stomach is seen passing gradually towards the left

side of the buccal mass, its posterior end enveloped by the liver and
receiving the right and left hepatic ducts. The intestine passes

through the folds of the liver ; it is very short, little more than
equalling the stomach in length, passes back to almost the posterior

limit of the visceral cavity (the latter extends considerably behind the

posterior margin of the diaphragm, as indicated by the dotted lines

in Fig. 10), thence makes a small complete turn to the right, curving

under the posterior end of the buccal mass retractor, then upward
and to the right over the muscle, terminating in a short rectum. The
lobes of the liver are about equal in size. The left tentacle retractor

proceeds on the outer left side of all the organs ; it has a slightly

curved line of resistance, but much less so than if it were applied close

to the pharangeal retractor
; the latter and right retractor proceed side

by side, the line of resistance being direct. The pedal gland (pd g.)

extends back to the position indicated in Fig. 10, where it ends in

a slight enlargement, attached and lightly impressed in the substance

of the foot. A small cavity proceeds from the posterior end of the

visceral cavity, to almost the end of the tail, shorter, but otherwise

similar to, those of Rhytida and of Paryphanta Hochstclteri, Pfr. In
these animals, the large muscles proceeding from the foot to the

columella are pierced by a small tunnel, which receives the posterior

end of the pedal gland. The absence of these muscles and a slight

excavation of the substance of the tail have provided for the reception

of a considerable portion of the viscera, and thus separate the pedal

gland from the cavity in the tail, the foimer remaining unchanged.
The nerve ganglia and their accompanying connectives are situated

similarly to those of the preceding species.

I have examined the genitalia of several specimens, but failed to

discover any trace of the spevmatheea.
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5. Pahyphanta Hochsietteki, Pfr.

The muscular and nervous systems are similar to those of Rhytida,

as are also the pedal gland and cavity. Godwin-Austen has described

its anatomy (Proc. Malac. Soc. Lond., Vol. i, pp. 5-9, PL i), so that

further description seems hardly necessary. I may mention that the

oviduct and penis do not unite to form a common vestibule ; examined
externally, both are seen in the same epidermal pore, but eacli or«j;an

with a distinctly separate orifice, a space of rather more than a milli-

metre separating them.

6. Xatalina Caffea, Per.

A specimen has been dissected and compared with the several

species previously noted ; the example proves that the caecum or

appendicula of the oviduct forms a receptacle for the spermatophores.

The latter (PI. XVII, Fig. 11) is hard, almost leathery in substance,

curved and tapering towards the ends ; the anterior end is shortly

curved inward, hollowed out and scoop-like ; the outer surface is

longitudinally ribbed, and in cross-section seen to be deeply cleft into

segments. An accident deprived me of the foot before completing the

examination, and I am unable to state whether it has a pedal cavity

or not.

Its anatomy is in many respects similar to that of Rhytida and of

Paryphanta ; nevertheless, it offers a marked generic distinction in the

peculiar type of its radula and the accessory organ on the oviduct. It

differs also in that the right tentacle retractor passes to the left of the

genital system ; but it remains to be proved whether this position is

constant in other species, and the same remark applies to Paryphanta.

In shell character it appears more nearly allied with Rhytida.

COMPARISON OF THE FOREGOING GENERA.

Rhytida and Paryphanta differ chiefly in the composition of the

shell and shape of the foot ; the former has a somewhat narrow foot

and acutely pointed tail ; in the latter the foot is expanded and the tail

ovate. In Paryphanta the shell is clothed with a thick periostracum,

and in certain species the apical whorls alone contain calcareous matter,

the remainder consisting of conchin (Suter, Journ. Alalac, vol. vii,

1899, pp. 49, 50). In Rhytida the shell contains more carbonate

of lime, and is more brittle. The radula does not present a very

decidedly marked difference.

Rhenea comprises two species differing much in the character of

their shells : R. Coresia, Gray, in form and composition of shell is

a miniature Paryphanta Buslyi, Gray, whereas Rhenea Jeffreysiana,

Pfr., closely resembles a Flammulina. The latter appears to be a rare

species, and I have not had an opportunity of examining its anatomy.

Hutton has described the dentition (Trans. New Zeal. Inst., vol. xvi,

p. 1 72, pi. xi, rig. F), which in many respects resembles that of R. Coresia.

Whether both species are ovoviviparous, yet remains to be determined.

The narrow foot is more in accord with Rhytida, to which perhaps it
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stands nearest. I would suggest that its position is between Paryphanta

and Rhytida, possessing certain of the features of each, hut, in the

sum-total, agreeing with neither.

Sehizoylossa.—Hedley, in describing the genus, pointed out its

position, and suggested Paryphanta as the nearest of kin. The
correctness of this view seems to the writer abundantly proved. With
P. Hoehstetteri, Pfr., it agrees in the shape of the foot, the shallow

grooves proceeding from the lips and extending around the foot-

margin ; it also exhibits a very similar dentition. The modified pedal

cavity, the reduced lappets on the mantle, and the periostracal covering

of the shell are, I submit, evidence of relationship. Suter states it is

evidently a Paryphanta in which the shell has become vestigial, but

he does not support the statement with any evidence. The peculiar

muscular attachment with the shell suggests degeneration. The posterior

position of the muscle attached to the columella would not of itself give

to an auriform shell, that secure attachment necessary to an animal

whose habitat is amidst a tangled decaying vegetation. The narrow
muscle on the left side adds considerably to the security of the shell,

and 1 regard it as the more recent development, due to a change in

condition, a link in the evidence of degeneration from the more
helicoid form to the existing slug -like animal. Compared with

lestacella haliotidea, Drap., the difference is almost complete, the

nervous system alone showing any near resemblance.

Note. —Since writing the above paper Mr. M. F. Woodward has

directed my attention to the hermaphrodite duct, and queries the

presence of an appendix thereto.

A careful scrutiny proves that in Rhytida Greenwoodi there is an
appendix ; it is situated close to the albumen gland, is about l'5mm,
in length, and much resembles a convolution of the hermaphrodite

duct. In Paryphanta Hoehstetteri it does not occur, and I failed to

find any trace of it in Sehizoylossa Novoseelandica. An animal of the

latter species contained within the sacculation of the uterus six fully

developed eggs with calcareous shells. I may also mention that in

several species of Flammulina there is an appendix to the hermaphrodite

duct ; it is imbedded in the albumen gland, and its minute apex is

alone visible externally.
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EXPLANATION OF PLATE XVII.

Rhenea Coresia, embryonic shell. (Magnified.)

,, ,, teeth, half a row.

,, ,, buccal mass.

,, genitalia.

R/n/fida Greenwoodi, the mantle folded back, showing the lappets on
under side. Eight lappet partly turned down to show position of

respiratory and anal pores.

Rhytida Greenwoodi, genitalia ; a and b, varying, positions of the

epiphallus.

Rhytida Meesoni, genitalia.

Schizoglossa Novoscelandica, shell.

,, ,, mantle and lappets.

„ ,, retractor muscles, pedal "'laud and cavity.

Natalina Caffra, spermatophore and cross section of same.

albumen gland.

buccal mass.

buccal muss retractor.

epiphallus.

foot-margin.

genital pore.

hermaphrodite duct.

intestine.

left lappet of mantle.

left tentacle retractor.

mantle.

oviduct.

penis.

pedal cavity.

pedal gland.

p.m.d. posterior margin of diaphragr

pr. prostate.

r.l. right lappet of mantle.

r.w. retractor muscle.

r.m.p. retractor muscle of penis.

rx. p. respiratory and anal pores.

r.t.r. right tentacle retractor.

s.i'./. sub-central lappet of mantle.

s.d. salivary ducts.

s.ff. salivary glands.

upr. spermatheca.
spriu. spermatophore.

v.c. visceral cavity.

v.d. vas-defereus.
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ON THE ANATOMY OF BULIMIXUS L.JURDJURENSIS, ANCEY,

FROM THE DJURDJURA MOUNTAINS, KABYLIA.

Bv R. Murdoch.

Redd Uth January, 1901.

The following description is founded ou the investigation of a number
of examples, extracted from the shells and preserved in alcohol, which

were received from Monsieur C. F. Aneey himself.

External Features.— Animal blackish in colour, upper surface

with small irregular granulations, on the sides and tail the granules

are smaller and less dark ; a somewhat larger row surrounding the

foot-margin and giving it a slightly tessellated appearance.

Foot rounded in front, gradually narrowing to the tail, the latter

pointed and rounded above. Foot-sole whitish in the centre, with

a narrow, darker band around the sides. Mantle with an even margin,

and a small narrow lappet on the right under side.

Tentacles apparently of medium length, black, and very finely

granulated. Labial tentacles large, somewhat hatchet-shaped.

Genital pore posterior to, and a little below, the right tentacle.

Internal Anatomy.—Jaw (Fig. I) thin and delicate, with a slight

median projection, finely striated, and the lowTer margin minutely

denticulated. When highly magnified the striations appear as some-

what irregular riblets, numerous longitudinal strengthening lines also

become visible.

Dentition (Fig. II) has a formula varying from 32 : 1 : 32 to

35 : 1 : 35, in numerous transverse rows. Central tooth smaller

than the adjoining laterals, with a single cusp, the cutting-point not

quite extending to the basal margin. First eight (in some examples

nine) laterals have the apex of the cusp slightly projecting on to the

adjoining row of teeth; basal plates somewhat oblique, and produced

on the outer sides. The succeeding two or three teeth are transitional,

and develop a small ectocone. Marginals with the basal plates much
shorter, the cutting-points of the cusp largely developed and slightly

variable in outline ; the apex in some teeth irregularly rounded,

and in others obtusely pointed. Proceeding outwards, the ectocone
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develops into an outer cusp, which is sometimes cleft at the apex
only, sometimes divided quite to the base, and which thus ultimately

gives rise tu two, and even three, outer cusps.

Digestire tract (Fig. III).—Buccal mass short and subglobular.

Salivary gland (sl.g ) small, enveloping the oesophagus, with two
salivary ducts emptying into the buccal cavity. Crop (cr.) small

and well marked, situated immediately posterior to the salivary gland;

thence contracted into a smaller tube, with thick walls, that opens into

the comparatively large stomach (st.), the latter receiving the right

and left hepatic ducts (hp.d.) as figured. The intestine (Jut.) curves

shortly forward, then makes a complete turn to the right, passing

across the albumen gland and under the posterior portion of the

stomach, again curving forward, passing over the alimentary canal,

and terminating in a narrow rectum. The anterior and slightly

smaller lobe of the liver partly envelops the stomach and intestine,

the posterior end of the stomach being imbedded in the upper lobe.

Genitalia (Fig. IV).— Penis (p.) with a long appendix («/>/').

branching from the anterior portion and proceeding back as far as the

stomach, the upper part somewhat enlarged and usually having one

or two small spiral turns. Posterior to the appendix, it gradually

enlarges for a short distance and is then abruptly contracted,

proceeding as a more slender organ with the vas-deferens (v.d.)

inserted a little below the apex. This slender portion is folded across

the posterior end of the buccal mass, and has always one, or two,

small external papillae. The interior walls of the penis are minutely

granulated: within the appendix is a small double thread-like

structure adhering to the walls, contained within the narrow duct

and terminating at the lower enlargement. Retractor muscle (r.m.)

divided anteriorly into two bands, one of which is applied to the

stouter portion of the penis and the other to the lower portion of

the appendix, the distal end being attached to the floor of the

pulmonary chamber. . A small muscle also appears to be attached

to the vas-deferens. Spermatheca (spr.) forming a slender tube

enlarged at the apex ; from about its middle there branches off

a diverticulum, which is slightly enlarged above and closely applied to

the oviduct. Albumen gland (al.g.) large ; hermaphrodite duct (h.d.)

closely convoluted, the gland (h.g.) small and dark in colour, not

imbedded in the liver. A minute appendix branches from the

hermaphrodite duct close to the junction of the latter with the

albumen gland.

Free muscles (Figs. V and VI).—The arrangement of the muscles is

very similar to that which obtains in Helix. The right and left

bands supply the retractors to the foot, head, and tentacles; the right

ocular retractor passing through the genital branch. The muscles

Jr. 1 unite with the head close below the inferior tentacles ;
the other

pair of muscles, r. 2, are inserted at the junction of the lower lip and

foot. The retractor of the buccal mass branches from the left baud

posterior to the left pedal muscles, its anterior half dividing into two
strands applied to the under side of the buccal mass. In addition to

the retractor, the buccal ma?-s has two small anterior muscles [ant.m.)
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proceeding from the under side and attached to the anterior margin of

the foot. The posterior portion of the left hand overlies the right,

hut they are not incorporated with each other until nearing the

posterior extremity. The right band is to some extent attached to

the wide posterior muscle (post.m.) of the foot and tail, the union

commencing about midway between the pedal branch and the

posterior end.

No pedal gland is present.

Nervous system also appears much to resemble that of Helix. A well-

marked collar surrounds the oesophagus, salivary ducts, and retractor

of the buccal mass ; the several ganglia are brownish in colour. The
buccal ganglia are situate beneath the oesophagus at its junction with

the buccal mass, the right and left buccal nerves running back to the

cerebral ganglia.

EXPLANATION OF FIGURES ILLUSTRATING THE ANATOMY OF
B VLIMINUS I)JURDJURENSIS.
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NOTE ON BENSONIA AND ON AN APPARENTLY UNDESCRIBED
SPECIES, B. MLVELA.

By W. T. Blanfokd, LL.D., F.R.S., etc.

Read 147A December, 1900.

The genus, or subgenus, or section named Bensonia by PfeiftVr in

1855 l was first defined by Godwin-Austen in 1888, 2 altbougb JNevill 3

in 1878 brougbt together some of the west Himalayan species, to

which, if the name is retained, it properly belongs. The original list

by Pfeiffer certainly required amendment.
From the point of view of the geographical distribution of animal

life, Bensonia is of remarkable interest, for the fauna of the western
Himalayas at moderate elevations is singularly devoid of peculiar

generic or subgeneric types, and the Himalayas generally, though
rich in peculiar species, are poor in peculiar genera.

The animal of Bensonia, as examined by Colonel Godwin-Austen,
resembles externally that of Oxytes and Ariophanta, except that there

is a broad overhanging lobe above the mucous pore. In the anatomy,

however, there is a distinct approach to Macrochlamys, both in the

generative organs and in the radula. The shell is depressed and
subdiscoidal, and the most conspicuous characters are that there is

a thickened white callosity, or labiation, inside the peristome, and that,

in general, similar thickened bands, marking periods of rest in the

process of growth, traverse the whorls at irregular intervals from
the aperture, and are conspicuous externally as white transverse

streaks resembling varices.

The type of Bensonia is Helix monticola, Hutton (1838),
4 and the

following are the species that apparently belong to it, with their

localities :

—

1. Bensonia monticola, Hutton. (-U- labiata and H. angelica, Pfr.)

Western Himalayas, from Kumarin to Hazara, at elevations of

about 3,000 to 7,000 feet, locally higher; not north of the Pir

Panjal range in Kashmir.

2. B. Jamuensis, Theobald: Journ. As. Soc. Bengal, pt. ir, vol. xlvii

(1878), p. 1-12. Tavi Valley, between Chaneni and Udampur,
Kashmir; also Kulu. (Perhaps, as Theobald suggests, this is

a small variety of B. monticola, but, if so, it is a very well-

marked foi'm.)

Mai. Blatt., 185o, lid. ii. p. 119.

Laud and Freshw. Moll. India, vol. i, p. '2 4 <3

.

Hand last Moll. Ind. Mus. Calcutta, pt. i, p. 49.

References and synonymy will be found iu Godwin-Austen's " Laud and Fresh-

water Mollusca of India," I.e.
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|. B. mimela, n.sp. Narkanda, E.N.E. of Simla.

4. B. convexa, Rv. ( = Helix monticola, Pfr. : Mon. Helic, vol. i, p. 1 30
;

vol. iv, p. 124; vol. v, p. 197, nee Hutton.) Kumaun; Nagtiba
range, north of Mussooree ; Simla.

5. B. Jacquemontii, v. Mart. : Nanina Jacquemontii, Mai. Blatt.,

Bd. xvi, 1869, p. 75; Pfeiffer, Nov. Conch., torn, iv, p. 48,
pi. cxviii, figs. 6-8; ib., Mon. Helic, vii, p. 220 : B. Jacquemontii,
var. Kurramensis, G -A., Land Fw. Moll. Ind., vol. ii, p. 115.

Murree ; Salt Range, Punjab; Knrrain Talley, Afghan Borderland.
6. B. Wynnii, Blanf. : Macroehlamys Wynnii, Journ. As. Soc. Bengal,

pt. ii, vol. xlix, 1880, p. 197, pi. iii, fig. 5 ; God win-Austen,
i.e., vol. ii, p. 118. Murree; Cherat, near Peshawur.

7. B. camura, Bs. : Helix camura, Ann. & Mag. Nat. Hist., ser. in,

vol. iii, 1859, p. 269. Darjiling, Sikhim, 4,000-7,000 feet.

Colonel Godwin-Austen, who has recently been able to study its

anatomy, informs me that this species is a Bensonia.

The species hitherto undescribed is the following :

—

Bensonia mimela, n.sp.

Testa subobtecte perforata, conoideo-depressa, fulva, superne haud
nitens, subtiliter rugato-striatula, lineis impressis crebris minute
decussata, subtus nitidior, polita ; spira parum elevata ; anfr. 7,

,.

Bensonia mimela, n sp.

planulati, vix superne convexiusculi, ultimus ad peripheriam obtuse
angulatus, subtus convexus ; apertura parum obliqua, lunata

;
peris-

toma tenue, castaneo - limbatum, intus calloso - labiatum, marginibus
rectis

;
peristomatibus prioribus relictis in anfractu ultimo vel pen-

ultimo conspicuis. Maj. diam. 27 -

5, min. 24-5, alt. 15 mm.
Hob.—Narkanda, haud procul a Simla.

This species is distinguished from B. monticola by its smaller size,

flatter whorls, subangulate periphery, different sculpture, and less

oblique mouth. The type has been presented to the British Museum.
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NOTE ON BENSONIA MAINWA1UNGI AND MACROCHLAMI'S
DAZINGENSIS.

By W. T. Blanfokd, LL.D., F.R.S.

Bead lith December, 1900.

When the preceding paper was first written, I included in it the

description of a species from the Sikhim Himalayas, which I then

regarded as a Bensonia, hut Col. Godwin-Austen has called my attention

to a Macrochlamys described by him some years ago as M. Dalingensis, and

to another shell which received from the late Mr. JSTevill the manuscript

name of Bensonia Mainwaringi. After some examination I have come
to the conclusion that these are either closely allied species, or sub-

specific races of the same species, which woidd in that case bear the

name Macrochlamys Mainwaringi. The following is its history.

I obtained in 1856 at Darjiling some specimens of a shell which

I sent to Mr. Benson, and he returned them with the manuscript name
of H. ceiox. This name has already found its way into print, or

I would not have mentioned it. The specimens were in poor con-

dition, opaque and whitish, and although the shell was distinguished

by a peculiar character, the presence of a thickening inside the lip

of the aperture, and also by evidence in one rather imperfect specimen

that the shell continued to grow after forming a thickened lip,

I abstained, as Mr. Benson had done, from publishing a name on the

imperfect materials available for the definition of the species. My
friend Mr. W. Theobald (whose opinion differs from mine in many
matters, and amongst others concerning the publication of manuscript

names without a description or figure, a practice which he regards as

venial) included the name in a list of Himalayan Helicidae which he

published in 1863, and again in the list of species referred to

Macrochlamys in his catalogue of Land and Fresh-water Shells of

British India, published in 1876.

During a latter visit to Darjiling, I think in 1870, I obtained

fresher specimens, but still not quite mature, of H. celox ; and a few

months ago. when I examined these and compared them with the

different species of Bensonia from the western Himalayas, it appeared

to me that the interest attaching to the occurrence in Sikhim of

what appeared to be a representative of that genus justified my
publishing Benson's name, now more than thirty years old, with

a description. So far as the shell of H celox is concerned, it exhibits

the peculiar character of Bensonia monticola, especially the formation

of a labiate aperture at different stages in the growth. I consequently

included a description in my paper. Fortunately delay in publication,

caused by my having omitted to arrange for the preparation of figures,

enabled me, on being shown Col. Godwin-Austen's specimens, to

withdraw my original paper on Bensonia, and substitute another with

an amended list of the species.
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In March, 1883, Col. Godwin-Austen published in the Journal of

the Asiatic Society of Bengal some figures of shells and animals copied
from drawings which had been prepared for Dr. Stoliczka, who died
in 1874. Amongst these was one, which had been identified by
Mr. Nevill with a species named by him Benson/a Mainwarinqi, a name
which had not been published until it appeared with the figure of the
shell and animal. This figure appears good, and should suffice for

the identification of the species, provided a living specimen were
available for comparison, so that the specific name Mainwaringi cannot
be discarded. Since Mr. Nevill applied the name in manuscript to

a shell, of which there were numerous specimens in the Calcutta
Museum, and since under the number assigned to the species (272)
in the "Hand List of Molluscain the Indian Museum "

(p. 49) mention
is made of the drawing of Dr. Stoliczka's subsequently published by
Col. Godwin-Austen, it is reasonable to infer that the specimen from
which the drawing was taken was amongst those recorded by Nevill,

because the whole of Stoliczka's collection was in the Indian Museum
in Calcutta. The drawing mentioned by Nevill is identified in

Godwin- Austen's paper. A typical adult example of the shell was
sent by Mr. Nevill to Col. Godwin-Austen, to whom I am indebted
for permission to have the accompanying figure made from it.

In October, 1883, there appeared Col. Godwin- Austen's description

of the shell and animal of Macrochlamys Dalingensis, which was
published in part iv of the " Land and Fresh-water Mollusca of India,"

vol. i, p. 121, pi. xxxv. In the notes on the species the facts above
detailed with regard to Nevill's title Mainwaringi are mentioned, but

the identification of the figured form is regarded as doubtful, and
since the typical specimen of M. Mainwaringi, though evidently closely

allied to M. Dalingensis, differs in colour and form, the latter species

is described as distinct. The differences are that M. Dalingensis is

decidedly darker in colour, that the sculpture above, consisting of fine,

close, almost subcostulate striae, decussated by minute spiral impressed

lines, is more definite in M. Dalingensis than in M. Mainwaringi, and
that in the former, although the lip is thickened and white inside,

there is no trace of the white bands across the last whorls, corre-

sponding to the formation of successive labiate apertures, during

growth, which are so characteristic of the latter. This last difference

is, I think, shown to be unimportant by the fact that I possess

specimens collected by myself at Damsang, the original locality of

M. Dalingensis, with the shell growing beyond the thickened lip, as

in M. Mainwaringi. The other differences I should not myself regard

as specific, although the shells are doubtless marked varieties, but

there is possibly a distinction in the animal, to which Col. Godwin-
Austen has called mv attention. In the figure of Bensonia Mainwaringi

no shelLlobes are shown. The left shell-lobe woidd be invisible in

the position in which the animal is drawn, and I think the right shell-

lobe, if short, might also be concealed. It is said to be short in

M. Dalingensis, and it is well known that these lobes in Macrochlamys

and its allies vary in development at different seasons, being, I think,

much larger when the atmosphere is warm and the humidity high
;
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but in drier weather they are easily overlooked. At the same time,

until the animal has been compared, it is perhaps best to keep
Macrochlamys Dalingensis and 31. Mainwaringi distinct, since it is

still possible that the later, if without shell-lobes, may prove to be

a Bensonia. I regard it, however, as probably a Macrochlamys.

80 far as I am aware, no description of the shell of 31. Mainwaringi
has yet appeared in print, so 1 append one with the synonymy.

Macrochlamys Mainwaringi, Nevill.

Helix celox, Bs. : Theobald, Journ. As. Soc. Bengal, pt. 11, vol. xxxii

(1863), p. 365. nomen nudum.
Macrochlamys celox, Bs. : Theobald, Cat. Land & Fresh-water Shells

Brit. Ind., 1876, p. 17, nomen nudum.
Nanina (Bensonia?), n.sp., jSevill: Hand List Moll. Ind. Mus. Calcutta,

1878, p. 49, No. 272.
Bensonia: (?) Mainwaringi (G. Nevill MS.), Godwin-A u sten : Journ.

As. Soc. Bengal, pt. 11, vol. li (1882, published
March 1st. 1883), p. 69, pi. v, fig. 3.

Testa perforata, subturbinato-depressa. pallide fulva, tenuis, cornea,
translucens, supeme vix nitida, oleoso-micans, striata, lineis spiralibus

minutis impressis sub lente decussata, subtns laevior et nitidior ; spira

depresso-conica, apice obtuso, sutura leviter impressa ; anfr. 6-7,

Macrochlamys Mainwaringi, Nevill.

regulariter accrescentes, ultimus non descendens, ad peripheriam
rotundatus

;
apertura parum obliqua, lata, lunaris

;
peristoma rectum,

tenue, intus calloso-labiatum, albidum
; nonnullis fasciis transversis,

varices mentientibus, intus callosis, albidis, in anfractibus ultimis
ssepe conspicuis. Diam. maj. 27, min. 23-5, axis 15-5 mm. Apertura
alt. 13, lat. 14 mm.
Hah.—Ad Darjiling (alt. circa 7,000 ped.) in montibus Himalayanis

Sikhimensibus.

So far as the evidence extends (and I have seen several specimens
of both forms), M. Mainwaringi inhabits the ranges around Darjiling,
west of the deep sub-tropical gorge of the Teesta, which runs from
north to south, dividing the Darjiling hills from the Daling Duar
of Bhutan, in which is the locality that has yielded M. Dalingensis,
so the Teesta Valley may divide the areas inhabited by the two forms
from each other.
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FURTHER NOTES ON THE BRITISH PLIOCENE NON- MARINE
MOLLUSCA.

By A. S. Kennard and B. B. "Woodward, F.L.S., etc.

Read Wth December, 1900.

It was scarcely to be hoped that in so well worked a deposit as the
Red Crag any additional records would be made, yet, as the result of

researches recently carried on, fresh material has been obtained, and
we consider that these results should be placed on record. In June,

1899, and in the same month of the present year, several days were
spent by one of us in carefully sifting the Bed Crag exposed in the

large pit at the Neutral Farm, Butley, commonly known as the
" Oyster " pit, since it is close to the inn of that name, and six species

of non-marine mollusca were obtained.

The land and fresh-water shells do not occur in any particular band,

but are found scattered throughout the fossiliferous crag.

1. Helix nemoralis, Linn. This species was represented by
a single example, which unfortunately fell to pieces, but there can

be no question of the identification. It has hitherto been unrecorded

from the Pliocene of England. We have the authority of M. van
den Broeck for stating that Helix Haesendoncki, Nyst., from the

Plioceue of Belgium, is identical with this species.

2. Pupa muscorum (Linn.). Only two examples of this species have
hitherto been known from the Bed Crag, viz., one perfect specimen
in the Natural History Museum and one immature individual in the

Ipswich Museum. We have now the pleasure of recording another

mature example. All of these have been found in the Neutral
Farm pit.

3. Succinea putris (Linn.). A single immature specimen of this

form was found. The only other eximple from the Bed Crag is in

the Ipswich Museum, and was found in the same pit.

4. Limiosa pereger (Mull.). This species is represented by a single

immature example, which enables us to confirm Mr. A. Bell's record.

5. Limn^a truxcatula (Mull.). Several examples were found.

6. Planorbis marginatum, Drap. Two examples, both of which
are immature, were met with. Mr. H. W. Burrows has obtained

a shell of this species from the Bed Crag at Hollesley. It was found
in the same pit as the example of Eidota fraticum (Mull.). 1

1 Proc. Malac. Soc. Lond., Vol. iii (1899), p. 191.

VOL. IV.—MARCH, 1901. 13
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ORDINARY MEETING.

Friday, 9th November, 1900.

W. T. Blanfoed, LL.D., F.R.S., etc., President, in the Chair.

Sir Charles Eliot, K.C.M.G., C.B., was elected to membership of

the Society.

The following communications were read :

—

1. " Morphological and Descriptive Notes on the genus Gryptoplax.'
1 ''

By H. A. Pilsbry.

2. " Note on a remarkable Nudibranch from N.W. America." By
Sir Charles Eliot, K.C.M.G., C.B., etc.

3. " On the Anatomy of some Agnathous Molluscs from New
Zealand." By R. Murdoch.

4. "On the fate of the Type-specimen of Voluta Roadnightce.'
1 '' By

Prof. W. Baldwin-Spencer, F.R.S. etc.

My attention has been drawn to a remarkable statement made by
Mrs. A. Kenyon in a " Note on Voluta Roadnightce, McCoy " (Proc.

Malac. Soc. Lond., vol. iii, p. 267).

Mrs. Kenyon says :

—" In the Proceedings of the Royal Society of

Victoria for May, 1898, it is stated that the type-specimen of Voluta

Roadnightce is preserved in the National Museum, Melbourne. Since

this, though doubtless printed in good faith, is an inaccurate statement,

I thought it might be of interest to recall exactly how many specimens

have been found, where they were obtained, and where they are now pre-

served." The type-specimen came, as described by the late Sir F. McCoy,
from the Ninety Mile Beach on the Victoria coast, and was collected by
Mrs. Roadknight, of the Lake's Entrance, Gippsland, after whom it was
named specifically. Mrs. Kenyon goes on to say :

—" This specimen was,

I believe, sent to Germany."
In face of the fact that, in answer to her enquiry, Mrs. Kenyon was

definitely informed that the type-specimen, though not in the public

exhibition, was still preserved in the National Museum, it is somewhat
difficult to understand, in the absence of evidence of any kind, what is the

meaning of the last sentence.

On one occasion this specimen was sent to London, when it was
examined and subsequently returned to Mr. Edgar Smith

;

l since which

time it has remained in the National Museum.

A coloured drawing made at the time by Mr. E. A. Smith was reproduced by
Mr. G. B. Sowerby in the second supplement to a " Monograph of the genus

Voluta'''' (Thesaurus Conch., vol. v, pi. Dlxxiii, fig. 143).
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5. " Streptosti/lus pallidas, noin. nov. for 8. Jlavescens, Da Costa."

By S. I. Da Costa.

Since the publication of the August number of the Proceedings of this

Society I have discovered that the specific name jlavescens, therein given

by me to a new species of Streptostylus (ante, p. 66), must be changed,
since it has been already employed by Shuttleworth fur another member
of the genus. I propose, therefore, to rename my species S. pallidus.

Exhibits were placed on the table by the following :

—

The Rev. R. Ashington Bullen : Some molluscan remains from the

Grault of Folkestone, and a series of recent shells that had been
inhabited by hermit-crabs.

E. R. Sykes : A large series of shells of Achatinella apicata, showing
colour variations ; examples of a new British shell, referred to the

genus Myrina, found attached to the skull of a whale, which had been
dredged in deep water in the North ; and shells of Succinea oblonga.

A. S. Kennard and B. B. Woodward : Specimens of Vivipara

Clactonensis (Wood), from the Pleistocene of Swanscombe and of

Clacton.

M. F. Woodward : A collection of shells from Inishbofin, co. Mayo,
comprising some very dark varieties of Helix aspersa from the sand-

dunes, a very large Area tetragona, and other marine forms, all tending

to show the large size attained by the mollusca in that region.

E. A. Smith: Specimens of the rare Conns clytospira.

ORDINARY MEETING.

Friday, 14th December, 1900.

Lieut. -Col. H. H. Godwin-Austen, F.R.S., etc., Vice -President, in the Chair.

Paul Ehrmann and William T. Manger were elected to membership

of the Society.

The following communications were read :

—

1 .
" Note on Bensonia and on an apparently undescribed species,

B. mimela." By W. T. Blanford, LL.D., F.R.S., etc.

2. " Note on Bensonia Mainwaringi and Macrochlamys BalingensisP

By W. T. Blanford, LL.D., F.R.S., etc.

3. " Further Notes on the British Pliocene Non-Marine Mollusca."

By A. S. Kennard and B. B. Woodward, F.L.S., etc.

4. " The Anatomy of the subgenus Beddomea, and the Relationships

of the genus Am/phidromus" By Henry A. Pilsbry.

Exhibits were placed on the table by the following :

—

M. F. Woodward, on behalf of J. E. S. Moore : A small collection

of Mollusca from Lake Tanganyika.

Dr. Blanford and A. S. Kennard : Specimens in illustration of their

respective papers.
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ORDINARY MEETING.

Friday, 11th January, 1901.

W. T. Blanford, LL.D., F.R.S., etc., President, in the Chair.

Mr. W. Crouch and Dr. H. Woodward were appointed auditors of

the accounts of the Society for the year 1900.

Arthur Bavay and George S. Coen were elected to membership of

the Society.

The following communications were read :

—

1. " A Third Report on Japanese Land-Shells." By G. K. Gude,

F.Z.S., etc.

2. "On the Re-discovery of Euselenops (= Neda) luniceps (Cuv.)."

By S. Pace, F.Z.S., etc.

3. "On the Anatomy of Helix ampulla, Benson, and its generic

position in the Ariophantinse." By Lieut.-Col. H. H. Godwin-Austen,

F.R S., etc.

4. "On the Anatomy of Buliminus Djurd/urensis, Ancey, from the

Djurdjura Mountains, Kabylia." By R. Murdoch.

Exhibits were placed on the table by the following :

—

E. A. Smith : A small collection of mollusca from Victorialand,

made by the staff of the " Southern Cross." The forms collected bore

a great resemblance to Kerguelen shells, many being specifically

identical.

The Rev. R. Ashington Bullen : Molluscan remains from a chalky

boulder-clay at Haleworth, some being derived from the Lower Lias,

others from the Oxford Clay and Oolitic Sands ; specimens of Helix

pomatia with an unusual form of epiphragm, and others crushed by

some animal, possibly a hedgehog, in order to extract the snail.

A. S. Kennard: Living Physa heterostropJia, Sars, and Planorbis

dilatatus from Dukinfield, Lanes., where they are found in great

numbers in the canal, probably being introduced into this country in

bales of cotton ; specimens of Valvata piscinalis (Mull.), belonging to

the form known as V. naticina, Menke, from the Pleistocene of

Swanscombe.
5. Pace : A large series of Columhella J?ssin(/tone?isis, Rve., Cyllene

orientalis, A. Ad., and Isanda eoronata, A. Ad., from Friday Island

Passage, Torres Straits, the components of each series collected on

the same clay and at the same spot illustrating the great variability of

the species exhibited.

S. Pace and G. K. Gude : Specimens in illustration of their

respective papers.
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ON THE ANATOMY OF THE HELIX AMPULLA OF BENSON, AND
ITS GENERIC POSITION IN THE ABIOPHANTING.

By Lieut. -Colonel H. H. Godwin - Austen, F.R.S., etc.

Read Wth January, 1901.

PLATE XVIII.

Ariophanta (Indrella, n. subgen.) ampulla, Benson.

Helix ampulla, Bens. : Ann. & Mag. Nat. Hist., ser. n, vol. v (1850),

p. 213; Reeve, Conch. Icon., fig. 736; Pfeiffer, Mon.
Helic, vol. iii, p. 27, and vol. iv, p. 9 ; Hanley &
Theobald, Conch. Indica, p. 13, pi. xxv, fig. 4.

Paryphanta ampulla, Bens. : Theobald, Cat. Land & Fresh-water Shells

Brit. Ind, p. 17.

Nanina ampulla, Bens. : Nevill, Hand List Moll. Ind. Mus., p. 54.

Panda ampulla, Bens. : Albers, Die Heliceen, 1860, p. 149.

After many years of expectation, I have at length seen the animal

of Helix ampulla, Benson, one of the largest and most interesting of

the South Indian Land Mollusca. Both animal and shell are large

and of handsome form and coloration. The systematic position of this

species has long been very uncertain ; in fact, ever since it was first

discovered by Dr. T. C. Jerdon on the Khoorda Ghat in the Nilgiri Hills,

and described by Benson in 1850. The latter says, " The shell bears

very much the appearance of a large globular Vitrina, for which it has

been taken, but the rough surface of the shell shows that it has been

formed by an animal of very different organization, and its affinities

place it near the singular and beautiful Helicophantoid Helices,

Waltoni, of Ceylon, and magnifica, of Madagascar." Theobald placed

it in Paryphanta. Nevill, when so very little was known of the

animal, more appropriately in Nanina. The two specimens kindly

placed in my hands by Dr. W. T. Blanford were obtained in Southern

India, and we are again indebted to Dr. Thurston for collecting and

sending home such well-preserved material for study.

It was Dr. W. T. Blanford who, in 1863, first noted the presence

of a mucous gland. In Mr. Geoffrey JNevilPs manuscript revised

Hand List of the Shells in the Calcutta Museum it is stated, on

the authority of Colonel Beddome, that the animal is yellow, and

that there is a variety in the Wynaad of a distinct red colour, of

which Colonel Beddome had sent two specimens to the Museum.
Dr Blanford has also sent me an excellent drawing of the living

animal, life-size, fully extended, that was executed very many years

VOL. IV. — JULY, 1901. 1*
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ago under the direction of the late Sir Walter Elliot, who did

so much ahle and valuable work in making known the fauna of

Southern India. It looks like the work of a native artist, and shows
the animal to be of a pale lemon yellow, with a well-fringed pallial

margin to the foot. The accuracy of this drawing is very great, for

the artist has shown the difference in colour between the shell with
the animal inside it, very black, intensified by the very dark colour

of the visceral sac, and the empty shell with its warm brown
coloration. The specimen depicted was taken on "the coffee estates

at the foot of the Gudalur Pass, near Nelialam." This drawing may,
I think, originally have come from Dr. Jerdon ; the handwriting looks

like his, and the paper is exactly the size of that employed for the

hundreds of drawings Dr. Jerdon had made about that time ; and
he and Elliot worked a great deal together.

Description of the Spirit Specimens.—The shell evidently does not
cover the whole body of the animal ; the head only, it would appear,

could be withdrawn under the peristome. In both specimens the foot

and dorsal lobes are of a rich orange colour, and the hardened mucous
covering the body is of this colour, agreeing with the note made by
Colonel Beddome mentioned above. The sole of the foot is greenish

grey, and the first point that strikes one is its extremely smooth, even
surface

; there is no contraction on the median line in either specimen
(and both have been put into rather strong spirit), as seen in that

of Ratnadvipia} There is only a slight crinkling on the margin
bordering the smooth plane of the foot. So smooth a surface I have
not seen before in any Indian species. A few very indistinct

segmental lines are visible in the smallest specimen, but no sign of

the longitudinal striation is to be observed as in some other South
Indian and Ceylon species.

When the shell is removed, the difference between the very dark
indigo colour of the integument covering the visceral sac and the
much paler colour of the head and foot up to the mantle-zone is very-

striking, as shown in Sir Walter Elliot's drawing. The mucous
pore is rather small ; no overhanging process is seen in the spirit

specimens, but in the drawing a slight indication of this is to be
seen. On the pallial margin the usual parallel furrows are absent;
the fringed margin is bounded at once by a grooved and wrinkled
surface. There are no shell-lobes, the mantle edge is quite plain and
hem-like. The right dorsal lobe is of the usual form; the left is

divided above the central line of the neck, by a cut across its length,

into anterior and posterior lobes. On the neck and head of the animal
the grooves running from the eye tentacles backward, seen in some
Indian genera, are absent ; the general wrinkling of the body at this

point resembles that of Nilgiria Chenui. 2

Generative Organs.—The retractor muscle of the penis is attached to

the lower wall of the branchial chamber at its extreme posterior end.

Vide Laud and Fresh -water Moll. Ind., pi. Ixxxv, fig. 3.

Yule Land and Fresh-water Moll. Ind., pl. xcvi, fig. 1.
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It is short, and at its anterior end is attached to a long, straight
B caecum {c.r.p.), given off at the main bend of the male organ. Near
- the base this is bent on itself into an S-shape connected by muscles.
I There is only an indication of a flagellum or kale-sac ; the vas-
deferens joins an oval enlargement, in which a short spermatophore is

- in process of formation, but as there are only two specimens I have
r not attempted to take it out. The amatorial organ is very stout and
j rounded at the posterior end, giving off a long retractor muscle

;

i it has its attachment on the side of the body-cavity, and several

, strong, short muscles near the anterior end attach it to the floor of

i the foot just behind the buccal mass. The spermatheca is very short,

i of oval form, on a short stem. Since there is some importance in the

j relative position of the different parts of the genitalia, etc., when
packed together in the body-cavity, I give drawings taken from above,

; and from the right and left and front sides. The penis is central and
dorsal ; the spermatheca, free oviduct, and part of the vas deferens

appear on the right side ; the amatorial organ is scarcely seen, since

it rests on the side of the foot, and is hidden by the buccal mass
and the capacious stomach.

The principal retractor muscles are well displayed. The main
retractor of the right eye tentacle has its attachment on the right-

hand side of the body-cavity, under the edge of the mantle-zone and
right dorsal lobe. Another, broad one, shows beneath the last, on
the right-hand side of body. This gives off two smaller muscles,

attached near the margin of the mantle-zone.

The jaw is peculiarly straight, with only a very slight convexity on
the cutting edge. It is solid and elongate, slightly more than four

1

times longer than wide. The radula is broad, with about 100 rows of

, teeth, arranged thus :

145 : 17 : 1 : 17 : 145.

There is no very well marked line between the thirty- five central

teeth and the laterals that follow. The rhachidian tooth and the

admedians are long, broadly pointed, straight- sided ; the succeeding

marginals are curved, aculeate, and rounded at the point; at about
' the 130th tooth the marginals become bicuspid, the inner cusp being

the longer.

In its main characters, such as the mantle-lobes and the generative

organs, this species agrees with Nilgiria and Ariophanta, and in points

of detail is as near to Nilgiria Chenui as any other species. In the

radula and jaw there is divergence, but the aculeate laterals have
' their counterpart in species of the Ariophantinae, such as N. bistrialis,

N. Ceylania, N. Chenui, and N ganoma, in which also the median band
of teeth is broad ; and Ariophanta cgsis, A. immerita, A. interrupta,

A. bajadera, and A. intumescens.

The peculiar characters which it does not share with these are

—

(1) the jaw, (2) the form of the central or median teeth, (3) the very

smooth sole of the foot, (4) the pallia! margin, (5) the shell. It

appears to me these are sufficient data on which to found another

subgenus of the Ariophantinae. The shell alone, in the eye of
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a conchologist, could not stand in the same genus with such forms as

Ariophanta Icevipes and Nilgiria solata. To this subgenus I give the

name Indrella, from Indra of the Hindoo Pantheon.

EXPLANATION OF PLATE XVIII.

Fig. 1. Animal, viewed from the right side.

,, la. Animal, viewed from above, showing the dorsal lobes and mantle margin.

,, 2. Internal anatomy in natural position, seen from above. A. anterior,

P. posterior ends of central axis of body.

,, 2a. The same, viewed from the right side.

,, 2b. The same, viewed from the left side.

,, 2c. The same, viewed from the front.

,, 3. Generative organs detached and separated out.

,, 3a. The male organ from the opposite side.

,, 4. Buccal mass.

,, 5. Jaw.

,, 6. Teeth of the radula-—rhachidian and first admedian on either side.

,, 6a. central teeth, less highly magnified.

,, Qb. 44th to 48th lateral teeth.

,, 6c. 132nd to 136th lateral teeth.

• am. or. amatorial organ.

ant. l.d.l. anterior left dorsal lobe.

c.r.p. csecum of the penis and retractor muscle.

gen. ap. generative aperture.

k. kalk-sac.

ot. ovitheca (supposed).

cesoph. oesophagus.

or. oviduct.

Let. left eye tentacle.

m. retractor muscle.

m.l.e.t. retractor muscle left eye tentacle.

post, l.d.l. posterior left dorsal lobe.

sal. gld. salivary gland.

sp. spermatheca.

sper. spermatophore.

r.m. retractor muscle.

r.m.p. retractor muscle of penis.

r.e.t. right eye tentacle.

('.</. vas-deferens.
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A THIRD REPORT OX HELICOID LAXD-SHELLS FROM JAPAX
AXD THE LOO-CHOO ISLANDS.

By G. K. Gude, F.Z.S., etc.

Read 11th January, 1901.

PLATES XIX-XXI.

Since the publication of my two previous papers (ante, pp. 8 and 70),

a considerable quantity of undescribed material has been obtained by
Mr. Pilsbry and myself, descriptions of which have appeared in the

Proceedings of the Academy of Natural Science, Philadelphia, The
Nautilus, and the Annals and Magazine of Natural History. Dr.

Ehrmann and Dr. Mollendorff have also described some new forms

in the Zoologischer Anzeiger and the Nachrichtsblatt der Deutschen

JUalakozoologischen Gesellschaft

.

The new species described by myself in the Annals and Magazine
are now figured for the first time, with one of Mr. Pilsbry's. I have

also added figures of Trishoplita commoda, A. Ad., and Microcystina

labilis, Gould, two species not hitherto illustrated.

These various additional forms have thrown light on the systematic

position of several of the species, and consequently certain corrections

of generic nomenclature are now made. Several species previouslj-

referred to Arnouldia (= Comdus) have been shown by Mr. Pilsbry to

pertain to Kaliella. Dr. Mollendorff has also indicated that several

other species hitherto classed under Arnouldia, Titrea, Crystallus, and

Polita belong to Microeystina. Mr. Pilsbry has moreover pointed out

that the name Arnouldia, proposed by Bourguignat in lieu of Comdus—
preoccupied in Mollusca by Bafinesque—must give way to Euconulus

of Bernhardt, which has precedence by seven years over Bourguignat'

s

name. Several species previously placed in Ganesella appear to fall

more naturally under Jacobi's genus Trishoplita, established for the

reception of T Goodwini and T. pollens.

In view of the many alterations and additions, I have thought it

useful to append a revised list.

1. Yitbea microdiscus, Beinh. Kioto. Three specimens.

2. Polita RADiATELLA,Beinh. Kashima. Nine specimens. Previously

referred to as a synonym of Zonitoides nitidus (ante, p. 17), on the

authority of Dr. Kobelt, but the specimens which agree with

Beinhardt's figures differ from that species.

3. Microctstina sinapidiem, Beinh. Kashima, province Harima.

Twelve specimens.
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4. Microcystis sulcata, Gude. PI. XIX, Figs. 10-12. {CrystaUus

sulcatus, Gude : Ann. & Mag. Nat. Hist., ser. vn, vol. vi, October,

1900, p. 399.) Kioto.

5. Microcystis velata, Gude. PI. XIX, Figs. 7-9. {CrystaUus

velatus, Gude : torn, cit., p. 399.) Kioto. Differs from trie last

species in having a more depressed spire, a narrower umbilicus, and

in the presence of very fine spiral sculpture. The aperture also is

more contracted laterally.

6. Pseudohyalinia minusculcs, Binn. Osaha. One specimen.

Fukura, Awaji Island. Twelve specimens. Kashima. Three speci-

mens. Tsukiyoshi, province Mino. Two specimens.

7. Euconulus phyllophilus, ileinh. Kashima. Three specimens.

8. Macrochlamys Doenitzii, Reinh. Kioto. Three specimens,

measuring 6 mm. in diameter. Kashima, province Harima. Two
specimens, measuring 5-5 mm.

9. Macrochlamys Hirasei, Gude. PI. XX, Figs. 12-14. {Micro-

cystis Hirasei, Gude: torn, cit., p. 400.) Kashima, province Harima.

Intermediate between M. rejecta, Pfr., and M. Doenitzii, Reinh.

Mr. Pilsbry has recently described a M. micrograpta (Proc. Acad.

Nat. Sci. Philad., 1900, p. 382 j, which may prove to be identical with

the present species.

10. Microcystis ceratodes, Gude. PI. XX, Figs. 9-11. {Ar-

nouldia ceratodes, Gude : torn, cit., p. 398.) Kashiina. A handsome
dark polished shell.

11. Microcystis labilis, Gould. PI. XIX, Figs. 4-6. Kioto.

Six specimens.

12. Microcystis nanodes, Gude. PI. XIX, Figs. 1-3. {Amouldia
nanodes, Gude : torn, cit., p. 399.) Kioto. Resembling K. obtusangula,

Reinh., but that species has five and a half whorls and is perforated,

while M. nanodes possesses only four whorls and is imperforate.

13. Kaliella pagoduloides, Gude. PI. XIX, Figs. 13, 14. {Tom.

cit., p. 453.) Kashima. This elegant little shell resembles Gastro-

dontella stenogyra, but it is much more ovate in outline, like

a miniature Ganesella pagodula, Ehrrn.

14. Kaliella tenera, Reinh. Osaha. One specimen. Kashima.

Three specimens.

15. Kaliella eraterna, Pils. Kashima. One specimen.

16. Kaliella crenulata, Gude. PI. XX, Figs. 4, 5. {Tom. cit.,

p. 453.) Kashima. Five out of six specimens from Kioto, previously

referred to K. acutangula (ante, p. 70), proved on further examination

to pertain to K. crenulata. This species is distinguishable from
K. acutangula by the flatter whorls, less convex base and crenulate

keel, and, while possessing only half a whorl more, it is nearly double

the size.
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17. Sitala elata, Gutle. PI. XX, Figs. 1-3. (Kaliella data,
Gude : torn, cit., p. 453.) Kashima. A curious elongated form.

18. Punctum Japonicum, Pils. Kashiina. Three specimens.

19. Ptramidula (s.s.) pretiosa, Gude. PL XX, Figs. 6-8. {Tom.
cit., p. 454.) Fukura, Awaji Island. Smaller than P. amblygona, its

nearest ally.

20. Pyramidula (Gonyodiscus) depressa, A. Ad. Xobusayama,
Teshiwo. Twelve specimens. One of Adams' long-lost species. It is

more flattened and depressed than P. pauper, the last whorl is acutely
carinated, the aperture is more rounded, and the riblets are very fine

and close together.

21. Chloritis oscitans, Mts. Locality not stated. One specimen,

kindly sent by Miss Linter, who received two from Mr. Hirase. As
1 already suspected, it is closely allied to C. fragilis, but is more
elevated in the spire, the last whorl descends further and more rapidly

in front, the columellar margin nearly covers the umbilicus, and the

oblique rows of hair are less crowded ; it is also a little darker in

colour.

22. Ganesella myomphala, Mts. Okinoshima, Tosa. Four speci-

mens. A solid pale form with white peristome. Diam. rnaj 34,

min. 29 mm.; alt. 22*5 mm. Diam. maj. 26, min. 23 - 5 mm. ; alt.

19 mm.

23. Ganesella pagodula, Ehrm. Previously referred by me to

G. papilliformis, Kob. (ante, p. 9, PI. II, Figs. 1-3), but Dr. Ehrmann
has shown (Zool. Anzeiger, Bd. xxiii, 1900, p. 381) that the present

form differs from that species in being smaller and thinner, and in the

formation of its aperture.

24. Ganesella Stearnsii, Pils. Kioto. Two specimens. Diam.

maj. 22, min. 21 mm. ; alt. 26-5 mm. Diam. maj. 2T5, min. 20 mm.

;

alt. 2775 mm. Ibuki, Oini. One specimen. Diam. maj. 26-5, min.

24*75 nun. ; alt. 3T5mm.

25. Ganesella ferruginea, Pils. Kashima. One specimen. Diam.

15, alt. 12 mm. Iwamizawa, Ishikari. One specimen. Diam. 13 -

5,

alt. 10 mm.
Var. brunnea, Molldff. Kioto. Three specimens. Paler than the

type. Diam. 14, alt. 11-5 mm. Diam. 16-5, alt. 14 mm. Hirado,

Hizen. Two specimens. Diam. 13-5, alt. 10 mm. Kashima. Two
specimens. Diam. 15, alt. 12 mm. Iwamizawa, Ishikari. One
specimen. Diam. 12, alt. 10 mm.

26. Ganesella Satsujia, Pils. Previously referred to G. Japonica

(ante, p. 9). Kioto. Three specimens. Diam. 20, alt. 19-75 mm.
Diam. 20'5, alt. 19 mm.

27. Ganesella Tabtjensis, Anc. Ibuki, Omi. Five specimens.

Larger than the type. Diam. 24, alt. 18-5 mm. Diam. 25, alt.

21-5 min. Diam. 22-5, alt. 16 mm.
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28. Ganesella Jacobti, Pils. Previously referred to G. sphinctostoma

(ante, p. 71). Ibuki, Omi. Five specimens. Diam. 18, alt. 14 mm.
l)iam. 20, alt. 16'omm.

29. Ganesella Wiegmanniana, Pils. Kochi, Tosa. Four specimens.

30. Ganesella Japonica, Pfr. Ibuki, Omi. Seven specimens.

Diam. 14, alt. 13 mm. Diam. 20, alt. 16 mm.

31. Trishoplita Smithiana, Pils. Arakura, Tosa. Ten specimens.

The smaller specimens approach T. macrocycloides ; one of the larger

has a faint reddish peripheral band. Diam. maj. 165, min. 145 mm.

;

alt. 9 mm. Diam. maj. 1 3*5, min. 115 mm. ; alt. 8 mm. Diam. maj.

14, min. 12 mm. ; alt. 9 mm.

32. Trishoplita Goodwini, var. caeinata, n. var. Arakura, Tosa.

Six specimens. More depressed tban the type, and distinctly keeled

at the periphery.

33. Trishoplita macrocycloides. Kob. Ibuki, Omi. Three specimens.

Diam. 15, alt. 10 mm.

34. Trishoplita Tosana, Gude. PI. XXI, Figs. 1-3. {Ganesella

Tosana, Gude: torn, cit., p. 455.) TJshirogawa, Tosa. Three speci-

mens. The form described by Mr. Pilsbry as T. Goodwini, var.

suprazonata, from the same locality {Nautilus, vol. xiv, 1900, p. 80),

appears to be identical with my shell. It seems to be related to

T. Hilgendorfi, but it is thinner, more depressed, and with narrower
umbilicus.

35. Trishoplita commoda, A. Ad. PI. XXI, Figs. 16-18. Kayabe,
Ojima. Six specimens. This shell has not hitherto been figured.

It is intermediate between T. conulina and T. conospira.

36. Trishoplita Da Cosi'iE, Gude. PI. XXI, Figs. 4-6. {Tom. cit.,

p. 454.) Kagashima. province Satsuma. Two specimens. Allied to

T. conospira, but more solid and with wider umbilicus. A specimen in

Mr. Da Costa's collection bearing a label in Dr. Hungerford's writing,
" Satsuma sp. Ikao, Nippon," belongs to this species; it is, however,
a little more shining and smaller than the type.

37. Trishoplita cretacea, Gude. PI. XXI, Figs. 7-9. {Tom. cit.,

p. 400.) Inga, Hold. Twelve specimens. T. mesogonia, Pils., its

nearest ally, is much smaller, and possesses only five and a half

whorls.

Var. decussata, n.var. Ushirogawa, Tosa. Three specimens.

Smaller and more depressed than the type, and with decussate

sculpture. Diam. maj. 16, min. 13'5 mm. ; alt. 11 mm.
Var. bipartita, Pils. Toyonisbikami, Xagato. Three specimens.

Like the last, with decussate sculpture ; with or without a brown
peripheral band, white above, brown below the periphery. Diam.
maj. 15, min. 13mm.; alt. 10-5 mm.

38. Eulota (Plectotropis) conica, Gude. PL XXI, Figs. 13-15.

{Tom. cit., p. 400.) Izuhara, Tsushima. Twelve specimens. The
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only known species to be compared with this form is P. trochula,

but that shell is much smaller and more depressed, the umbilicus is

narrower, the cuticular lamellae are much more interrupted, the spiral

sculpture is much finer, and the aperture less circular.

39. Eulota (Plectotropis) Kiusiuensis, Pils. PI. XXI, Figs. 10-12.
Kikai-ga-skiina, Loo-Choo. 1 Three specimens. The one figured was
received from Messrs. Sowerby and Pulton. Mr. Pilsbry in his

description compares this shell to P. trochula ; it seems to me, however,
that it has more affinity with the next form.

40. Eulota (Plectotropis) delectabilis, Ehrm. Naha, Loo-Choo.
The shell referred by me to P. elegantissima, Pfr. (ante, p. 16, PL II,

Pigs. 15-17), has been shown by Dr. Ehrmann to differ from Pfeiffer's

species, and he has based a new species upon it. I do not think,

however, it can be considered of more than varietal rank.

41. Eulota (Plectotropis) elegantissima, Pfr. A single specimen
from Loo-Choo agrees with Pfeiffer's types in the British Museum.

42. Eulota (^Egista) mimula, Pils. Kashima, Harinia. One
specimen. Kioto. Two specimens. Kayabe, Ojima. Six specimens.

The smallest species of this section. Diam. maj. 10, min. 8 5 mm.
;

alt. 5"5 mm.

43. Eulota (^Egista) Fkiedeliana, var. tumida, n.var. Gojo,

Yamato. Six specimens. Differs from the type in being darker in

colour, in having more tumid whorls, a higher spire, and wider
umbilicus, and in the cuticular lamellae being much less pronounced.
One specimen has a pale peripheral band, giving the shell much the

aspect of E. oculus. Diam. maj. 15, min. 13 mm. ; alt. 8'5 mm. Diam.
maj. 15 -

5, min. 135 mm. ; alt. 9 mm.

44. Eulota (Euhadra) Luhuana.

A. Var. Aomoriensis, Pils. & Gul.

Choja, Mutsu. Three specimens. One specimen has the band
formula 00305, lip white : diam. maj. 45 -

5, min. 39 mm.
;

alt. 29 mm. A second specimen has in addition diffused second

and fourth bands, lip fuscous: diam. maj. 39, min. 325 mm.
;

alt. 25 mm. The third is bandless, lip white : diam. maj. 38,

min. 33 mm ; alt. 25 mm.
Gonohe, Mutsu. Two specimens. Pale buff, band formula 00305,

one with faint traces of second and fourth bands : diam. maj. 38,

min. 31*5 mm. ; alt. 25 mm.
Ibuki, Omi. Three specimens. Pale straw yellow, two specimens

with band formula 02310, bands pale chestnut, interrupted; lip

white: diam. maj. 45, min. 38mm.; alt. 30mm. The third

specimen with formula 00345, lip fuscous : diam. maj. 41*5,

min. 355 mm. ; alt. 27 mm.

1 Although politically united to the province of Osumi, Japan, this island belongs

geographically to the Loo-Choo Islands, being about 15 miles east of Amami-
O-Shima, the largest island of the Hokubu-Shoto, or northern group.
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B. Var. idzumonts, Pils. & Gul.

Wajima, Noto. One specimen. Transversely streaked with dull

creamy yellow : diam. maj. 43 #

5, min. 37 mm. ; alt. 29 -5 mm.

45. Eulota (Euhadra) peliomphala, var. Amall^:, Kob. Kanio,

Shirna. One specimen. Band formula 00345. Diam. maj. 25, min.

21 mm. ; alt. 18 mm.

46. Eulota (Euhadra) qu^sita, Desh.

Komikado, Shiinosa. One specimen. Dull yellow, band formula

00305, lip white. Diam. maj. 42-5, min. 35 mm. ; alt. 30mm.
Hirano, Iwashiro. Two specimens. Similar to the last, but with

rosy lip. Diam. maj. 35, min. 30 mm.; alt. 21*5 mm.
Odaha, Iwaki. Two specimens. Similar to the last, but with

diffused second and fourth bands. Diam. maj. 37, min. 33mm.;
alt. 25 mm.
Wahamatsu, Iwashiro. Two specimens. More glossy and more

fragile than typical qimsita, lip violet. One specimen is straw yellow,

with band formula 00305 : diam. maj. 32, min. 26*5 mm. ; alt. 23 mm.
The second specimen has the formula (12)345, the fourth band
gradually fading below into the paler ground colour.

Futomi, Awa. Two specimens. Pale yellow, lip rosy, one bandless :

diam. maj. 32, min. 28 mm. ; alt. 23*5 mm. The other with bands

00305 : diam. maj. 35"5, min. 29 mm. ; alt. 24 mm.
Nishigo, TTzen. Three specimens. More shining and smoother than

typical qimsita, pale buff, violet fuscous lip. One specimen bandless

:

diam. maj. 36, min. 31 mm.; alt. 26mm. The second specimen has

bands 00305 : diam. maj. 32*5, min. 27 mm. ; alt. 22 mm. The third

specimen is similar to the last, but has in addition faint traces of

a second and a diffused fourth band: diam. maj. 35, min. 30mm.
;

alt. 22 '5 mm.

Var. Perryi, Jay. Mikuriya, Suruga. Two specimens. Diam.
maj. 42-5, min. 36 mm.; alt. 30 mm.

47. Eulota (Euhadra) grata, Gude. (Tom. cit., p. 455.) Nishigo,

province ITzen. Two specimens. A handsome sinistral shell allied

to E. qucesita, but much smaller, more elevated in the spire, thinner

in texture, more glossy, and with a narrower umbilicus.

Var. zonata, Gude. PI. XXI, Figs. 19-21. {Tom. cit., p. 456.)

Same habitat as the type.

48. Eulota (Euhadra) Blakei, Kob. Shukunobe, Ojima. Six

specimens.

49. Eulota (Euhadra) luna, Pils. Uskirogawa, Tosa. One speci-

men, with a repaired fracture at the mouth. Diam. maj. 20, min.

18 mm.; alt. 16 -5 mm.

50. Eulota (Euhadra) sericea, Gude. Xobusayama, Teshiwo.

Two specimens. Pale greenish yellow. Diam. maj. 31, min. 27 mm.;
alt. 18 mm. Diam. maj. 26, min. 22 -5mm. ; alt. 16 mm.
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51. Eulota (Euhadra) mercatoria, Gray ; var. atrata, Pils-

Kunchan ?, Loo-Choo. Three specimens. Diam. niaj. 52, min.
43-5 ruin.; alt. 36 mm. Diam. maj. 49-5, min. 42 mm.; alt. 39 mm.
Diam. maj. 51, min. 46 mm. ; alt. 42 mm.

52. Ktjlota (Euhadra) Largillierti, Phil. Shimari (?), Loo-Choo.
Eight specimens. More elevated in the spire than the shells figured

by Mr. Pilsbry in " Marine Mollusks of Japan." One specimen belongs
to the var. immaculata, Ad. & Eve. Pive, having two bands, one
above and one below the periphery, are referable to the var. eucosmia,

Pils. One of these has pale fuscous bands on a greenish yellow
ground, while in another the bands are very broad, and almost black

;

the third and fourth specimens have the bands very narrow, chestnut
on a pale buff ground

;
the fifth approaches the var. zacosmia, Pils., in

having the bands separated by a whitish zone. The latter variety is

represented by a single specimen, but the ground colour is much paler

than in Mr. Pilsbry's figure. The colouring of this species and its

varieties resembles that of some Helicostyla, with their peculiar lustre-

less hydrophanous cuticle.

53. Eulota (Euhadra) Yaetamensis, Pils. Yaeyama, Loo-Choo.
One specimen. Brown, with a dark chestnut peripheral band on
a lighter zone; lip brown. Diam. maj. 26, min. 23 - 5 mm. ; alt.

14 mm.

REVISED LIST OF HELICOID LAND-SHELLS.

[Those species marked with an asterisk also occur outside the region named.]

JAPAN.

Helicarion, Eer. crenulata, Gude.

septentrionalis, Ehrm. acutangula, A. Ad.
depressus, Ehrm. ?ruida, Pils.

Otesia, H. Ad. Microcystina, Moerch.

Japonica, Mdff. ceratodes, Gude.
Macrochlamys, Bens. incerta, A. Ad.

Boemtzii, Reiiih. labilis, Gould,

juv. = Vitrea ffarimensis,Tils. nanodes, Gude.

micrograpta, Pils. sinapidium, Reinh.

Hirasei, Gude. amp/a, Reinh.

rejecta, Pfr. arctispira, West.

Sitala, H. Ad. sulcata, Gude.

circumcincta, Reinh. velata, Gude.

elata, Gude. Vitrea, Eitz.

Kaliella, Blanf. minura, West.

pagoduloides, Gude. Hilgendorfi, Reinh.

= symmetrica, Pils. microdisca, Reinh.

fratema, Pds. Polita, Held.

tenera, A. Ad. Yessoensis, Reinh.

obtusangula, Reinh. radiatella, Reinh.
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obtusa, West.
PsEUDOHYALINIA, Morse.

minuscula, Binn.*
Euconulus, Reinh.

Reinhardti, Pils.

pupula, Gould.*
phyllophilus, A. Ad.
pastulinus, Reinh.

Gastrodontella, Mdff.

Japonica, MdfT.

multivolvis, Pils.

stenogyra, A. Ad.
Trochomorpha, Alb.

horiomphala, Pfr.

Punctum, Morse.

Upturn, West.
Japonicum, Pils.

Pyramidula, Fitz.

(Pyramidula, s.s.)

amblygona, Reinh.

pretiosa, Gude.

(Gonyodiscus, Fitz.)

pauper, Gould.* 1

= declivis, Newc.
depressa, A. Ad.
elatior, A. Ad.

Chloritis, Beck.

frag His, Gude.
oscitans, Mts.

Ganesella, Blanf.

myomphala, Mts.
= Baimio, A. Ad. (MS.).

var. fusca, Gude.
var. minor, Gude.
var. omphalodes, Pils.

Stearnsii, Pils.

papilliformis, Kob.
pagodula, Ehrm.
= papilliformis,Gude,nonKob.

gibbosa, A. Ad.
Satsuma, Pils.

Japonica, Pfr.

= vitracea, Fer.

Tabuensis, Anc
— patruelis, A. Ad., non

Angas.
sphinctostoma, A. Ad.
Jacobii, Pils.

Wiegmanniana, Pils.

cardiostoma, Kob.
heteroglypta, Pils.

ferruginea, Pils.

var. brunnea, Mdff.

peculiaris, A. Ad.
? craspedocheila, A. Ad.
? proba, A. Ad.
? concinna, A. Ad.
?despecta, A. Ad.

Trishoplita, Ehrm.
conospira, Pfr.

commoda, A. Ad.
eonulina, Mts.

= conulus, A. Ad.
spJwrulata, Reinh.

verrucosa, Peinh.

Hiugensis, Pils.

.Da Costce, Gude.

Tosana, Gude.
= Goodwini, var. supra-

zonata, Pils.

Goodwini, Smith.

var. fusca, Gude.
var. Kyotoensis, Pils.

var. carinata, Gude.

Hilgendorfi, Kob.
rudis, Pils.

Smithiana, Pils.

macrocychides, Kob.
eumenes, West.
Lischkeana, Kob.
Collinsoni, A. Ad.

var. casta, Pils.

mesogonia, Pils.

pattens, Ehrm.
cretacea, Gude.

var. bipartita, Pils.

Professor Dall regards P. floccula, Morelet, and P. pauper, Gould, as identical

(Proc. U.S. Nat. Mus., vii, 1884, p. 342). The Bering Island specimens must,

however, in my opinion have been wrongly identified by Dall as P. fioccula,

since the figures given of Morelet's type-specimen by Von Martens (Uonch.

Mitth., ii, 1885, pi. xxxiii, figs. 7-9) show that it is a decidedly conical shell

with a preponderating last whorl. P. floccula consists of 3^ whorls and

measures 2 mm., while a specimen of P. pauper of 'i\ whorls measures 5 mm.
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cretacea, var. decussata, Gude.
Eulota, Hartm.
(Eulota, s.s.)

Gained, Pils.

Gudeana, Fils.

var. Hakodatensis, Pils.

= lesta, Gould, non Pfr.

plicosa, Mts.

Sieboldiana, Pfr.

var. minor, Gude.
(Eulotella.)

similaris, Fer.*

var. Stimpsoni, Pfr.

= genulabris, Mts.

(Cathaica, Mdff.)

fasciola, Drap.*
_ pyrrhozona, Phil.

Edith ce, A. Ad.
(Plectotropis, Mts

)

Mackensii, Ad. & Eve.*
= vulgivaga, Schin. & Bttgr.

ciliosa, Pfr.*

horrida, Pils.

= polyplecta, Ehrm.
squarrosa, Gld.

conella, A. Ad.
scabricula, A. Ad.
setocincta, A. Ad.
trochula, A. Ad.
cemula, Gude.
conica, Gude.
Vatheleti, Mab.

(Ccelorus, Pils.)

cavicollis, Pils.

= Hirasei, Gude.
(^Egista, Alb.)

Kobensis, Schrn. & Bttgr.

Friedeliana, Mts.

var. tumida, Gude.

Martensiana, Pils.

aperta, Pils.

= Awajiensis, Gude.

mimula, Pils.

(Euhadra, Pils.)

orientalis, Ad. & Rve.
= germana, Bve.

Senckenbergiana, Kob.
Luhuana, Sow.*

var. eoa, Crosse.

var. Idzumonis, Pils. & Qui.

Luhuana, var. BTerklotsi, Mts.
= Sandai, Kob.

var. Tsushimana, Mdff.

colour varieties, simplex,

subzonata, tceniata, fusco-

zona, subtrizona, tricolor,

nigrescens, Mdff.

var. Aomoriensis, Pils. &
Gul.

peliomphala, Pfr.

= Japonica, Fer.

= Siebolti (De Haan), Beck.
= Thunbergi, Beck.

var. congener, Smith.

var. Amalice, Kob.
var. nimbosa, Crosse.

= subnimbosa, Kob.
= maculata, Pils.

var. Brandti, Kob.

var. Nipponensis, Kob.
= congenita, Smith.

var. Hickonis, Kob.
= conica, Pils.

callizona, Crosse.

var. Dixoni, Pils.

= minor, Gude.
var. maritima, Pils. & Gul.

Simodce, Jay.

serotina, A. Ad.
miranda, A. Ad.
Leivisi, Smith.

fom#, Pils.

Blakeana, Newc.
Blakei, Kob.

= textrina, A. Ad., wow Bens.

sericea, Gude.

qucesita, Desh.*

var. Perryi, Jay.

= montium, Mts.

sccevola, Mts.

grata, Gude.
var. zonata, Gude.

Acanthinula, Beck.

harpula, Reinh.

sp. aff. orcnla, Bens, {fide Von
Martens).

Vallonia, Bisso.

tenera, Beinh.

? = Japonica, A. Ad.
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LOO-CHOO ISLANDS.

Macrochlamys, Bens.

fulgens, G-ucle.

Kaliella, Blunf.

Nahaensis, Glide.

Austeniana, Pils.

Yeayamensis, Pils.

Abiophanta.
Ru&chenbergeri, Pils.

Trochomorpha, Alb.

Fritzei, Bttgr.

BULIMINOPSIS.

turritus, Gude.
Meiacoshimensis, Ad. & Rve.

Eulota, Hartin.

(Eulota, s.s.)

despecta, Gray.

(Eulotella.)

Primeana, Crosse.

(Plectotropis, Mts.)

Mackensii, Ad. & Rve.*
scepasma, Pfr.

= pachysoma, Elirm.

OsbecTcei, Phil.

lepidophora, Gude.
var. tenuis, Gude.

elegantissima, Pfr.*

= pretiosa, Alb.

var. cava, Pils.

var. delectabilis, Ehrm.
Kiusiuensis, Pils.

inomata, Pils.

(JEgista, Alb.)

circulus, Pfr.

vermis, Eve.*
oculus, Pfr.*

= Typinsana, Ad. & Rve.

(Euhadra, Pils.)

connivens, Pfr.

var. plmogramma, Anc.

Luhuana, Sow.*
Largillierti, Pbil.

var immaculata,Ad.&Hxe.
var. eucosmia, Pils.

var. zacosmia, Pils.

submandarina, Pils.

mercatoria, Gray.

var. atrata, Pils.

caliginosa, Ad. & Rve.

Yaeyamensis, Pils.

qucesita, Desb.*

MADJICOSIMA.

(Meioko-Suima or Nambu-Shoto Group.)

Eulota. Cathcartce, Rve.

(Plectotropis.) (iEgista.)

Mackensii, Ad. & Rve.* vermis, Rve.*
elegantissima, Pfr.* oculus, Pfr.*

? Kaliella.

operculina, Gld.

Ariophanta.
Pallasiana, Pfr.

BONIN ISLANDS.

(Ogasawara.)

Eulota.

(Mandarina, Pils.)

mandarina, Gray.
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EXPLANATION OF PLATES.

Plate XIX.

Figs. 1-3. Microcystiua nanodes. Glide.

,, 4-6. ,, labilis, Gould.

,, 7-9. ,, velata, Gude.

,, 10-12. ,, sulcata, Gude.

,, 13, 14. Kaliella pagoduloides, Gude.

Plate XX.

Figs. 1-3. Sitala elata, Gude.

,, 4, 5. Kaliella crenulata, Gude.

,, 6-8. Pyramidula pretiosa, Gude.

,, 9-11. Microcystina ceratodes, Gude.

,, 12-14. Macrochlamys Hirasei, Gude.

Plate XXI.

Figs. 1-3. Triskoplita Tosana, Gude.

4-6. ,, Da Costa?, Gude.

7-9. ,, cretacea, Gude.

10-12. Plectotropis Kiusiuensis, Pils.

13-15. ,, couica, Gude.

16-18. Trishoplita commoda, A. Ad.
19-21. Eulota grata, var. zonata, Gude.
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ON THE
REDISCOVERY OF EUSELENOPS [=NEDA~\ LUNICEPS (Cuv.).

By S. Pace, F.Z.S., etc.

Read \\th January, 1901.

The genus Neda was founded (October, 1854) by the brothers Adams, 1

for the reception of a remarkable pelagic Tectibranch which Cuvier 2

had previously (1817) named Pleurobranehis luniceps. Although

Cuvier published a figure of the species, he gave no diagnosis of its

characters, neither did he mention whence his specimen (evidently

a spirit one) had been derived. 3 In all probability, however, it had

been collected by Peron and Lesueur ; and it was probably the same

specimen which was afterwards (1826) described by De Blainville.4

The species was evidently rediscovered by the " Samarang," since

coloured figures 5 by A. Adams of the living animal were included in

the account 6 of the Zoology of the voyage ; but, again, nothing was
said as to the occurrence of the form, and the specimen, if it were

preserved, cannot now be traced.

Pilsbry 7 in 1896 pointed out that the name Neda was preoccupied,

it having been employed by Mulsant for a genus of Coleoptera, and he

therefore proposed to rename the Molluscan group Euselenops. Pilsbry

regarded Euselenops as a subgenus of Pleurobranchcea, but I think that

it will prove entitled to at least generic rank.

Among the Opisthobranchs collected by Semper in the Philippines

was a single example of one which Bergh 8 regarded as being identical

with the type of Adams' genus Neda, and as probably the same as

Cuvier's Pleurobranehus luniceps. Bergh made no reference to

Pilsbry's work; and he established (December, 1897) the new genus

Oscaniopsis for Semper's specimen, renaming the species 0. Semperi.

Whether Oscaniopsis Semperi really is the same as the species figured

1 Genera, vol. ii, p. 40. Neda was described as a genus of Pleurobrancbinse.
2 Regne Animal, vol. ii, p. 396, footnote ; vol. iv, pi. xi, fig. 2. As first pointed

out by De Blainville, Cuvier's figure has obviously been reversed by the engraver,

the gill appearing on the left side of the animal.
3 Bergh in the course of his description of Semper's Pleurobranchidse states (footnote

to p. 7) that Vayssiere has examined Cuvier's specimen, and that it is said to

come from Mauritius.
4 Diet. Sci. Nat., vol. xli, p. 371.
5 The " Samarang " figure was incorrectly copied on pi. Ixi of Adams' " Genera "

;

an anal siphon, distinct from the tubular fold of the mantle, having been

inserted by the engraver.
6 Adams & Reeve : Zool. Voy. Samarang (Mollusca), p. 66, pi. xviii, fig. 6.

" Tryon's Man. Conch., ser. i, vol. xvi, p. 228.
8 In Semper: Reisen im Archipel. Philipp., pp. 54-57, pi. vi, figs. 11-31.
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by Adams and Reeve is, I think, rather doubtful : Bergh's description
and figures of Semper's shrivelled-up spirit specimen hardly tally with
those published of the (living) " Sainarang " one. A comparison of
the internal anatomy will however decide the question ; and this
comparison will now be possible, since I have recently been fortunate
enough, while collecting in Torres Straits, to meet with what is un-
doubtedly an example of Euselenops.

On board the schooner " Dayspring," moored in Friday Island
Passage, one of my boys on a certain afternoon directed my attention
to

^
a peculiar ' fish ' which was swimming vigorously alongside the

ship. By the aid of a draw-bucket we succeeded in capturing the

EUSELENOPS LUNICEPS (CUV.).

Drawn from life about the natural size.

strange object, which proved to be a specimen of Euselenops. I was
fortunately able to keep the animal alive in a tub of water on board

for some days, and thus had a good opportunity for observing its habits.

While in confinement it was very active : spending most of the time
(night as well as day) in creeping rapidly round and round the bottom
of the tub, and every now and then swimming about wildly for some
few minutes, with a curious undulating motion something like that of

a pleuronectid fish. While swimming it would often turn a complete

somersault. When at rest the body became much flattened out, and
even the excurrent siphon would then occasionally be obliterated, but

VOI,. IV.—JULY, 1901. L5



204 PROCEEDINGS OF THE MALACOLOGICAL SOCIETY.

more usually the latter continued in active operation ; and if the

animal were only just covered by the water a stream would then be
projected for an inch or more into the air.

1 I never observed the

proboscis to be everted during life, though at death it was protruded
;

and the ctenidium was never extended beyond the mantle in the

manner shown in Cuvier's figure. The crescentic head-shield was
evidently very sensitive, more especially its terminal horns : it was
usually carried a little in advance of the body and the villi clothing

its under surface were in continual motion. The general colour effect

of the upper surface of the animal was that of a pale lilac-brown

ground with large and conspicuous black blotches scattered upon it.

Examined more carefully, a considerable difference became noticeable

between the ground colour of the notaeum and head- shield, and that of

the dorsal surface of the foot : the former region being almost yellowish

and the spots scattered over it of a deep brown, the latter lilac with
purple-black spots. In each case the ground colour shaded off so as

to form a well-marked paler zone surrounding each of the maculations.

These latter were very variable in form and size ; with irregularly

rounded outlines, but having their margins perfectly well defined.

A narrow, colourless, and transparent zone extended along the thin

edge of the foot. The sole of the foot, which was distinctly tripartite,

was of a reddish violet colour, paler towards the centre, but very dark

at the edge and posteriorly. The under surface of the head reddish

brown with a white margin ; the villi colourless. The lower surface

of the mantle colourless. A broad black band encircled each of the

rhinophores and the excurrent siphon : beyond this terminally they
were an opaque-white.

During a stay of nearly three years in the Straits I saw but the

single specimen here recorded ; and none of the natives employed in

the Pearl-fisheries who saw the animal during life, or to whom
I showed drawings of it, had apparently ever met with it. Euselenops

cannot therefore be at all a common form in this region, and my
specimen was possibly only a wanderer from the Indian Ocean.

1 Adams & Eeeve state that the siphonal inflection of the mantle "guides the

water into the marginal groove between the dilated foot and mantle "
; it, of

course, is really excurrent in function.
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NOTE ON
THE ANATOMY OF THERSITES {HADRA) BIPARTITA (Fer.).

By S. Pace, F.Z.S., etc.

Read Sth March, 1901.

Since the radula appears to be the only portion of the internal
anatomy of this well-known form which has as yet been described, 1

the following meagre account of the details of its genitalia may not
be without interest. The material at my disposal was not very
satisfactory. Although I have collected in the district around Cape
York, Northern Queensland, where this species is very common, I was
not enabled to dissect fresh examples, and the ' colonial ' spirit in
which some were pickled for subsequent examination failed to preserve
the tissues sufficiently. It has in consequence only been possible to

make out with certainty (in two specimens) the few features indicated
in the accompanying figures : nothing, however, was noticed with
regard to the other organs which appeared in any way to call for

especial comment.
Two absolutely distinct varieties of T. bipartita occur in the Cape

York district, and, as far as my observations extend, these varieties

never overlap in their distribution. Thus, while in the scrub around
Mr. Jardine's house at Somerset a large unicolourous pale variety is

the only one met with, at Vallack Point, only a mile or so further
south, all specimens are typically bipartite in colouration, though
of an equally large size. "Whether there are any differences in the
internal anatomy of these two varieties could not be determined : the

figures are drawn from a specimen of the unicolourous form. This
variety is presumably that referred to by Pilsbry 2 as var. ttnicolor,

Cox. The shell is perfectly white, but is covered by a yellowish

periostracum, which is usually rather darker over the base of the shell.

The shape is vai'iable in this, as in the bipartite form. The extreme
examples in my series have the following dimensions : maximum
height 5'9 cm., maximum breadth 6*3 cm., and height 4*5 cm.,

breadth 5-8 cm. respectively.

The accompanying figure (Fig. I) shows the genitalia in veiy
nearly their natural relationships as viewed from behind, the parts

being slightly opened out but otherwise not displaced. Two or three

convolutions of the hermaphrodite duct (h.d.), as well as the terminal

portion of the spermatheca (s.), are missing from the dissection.

1 Semper: Reisen im Archipel. Philipp., vol. iii, pi. xviii, fig. 16.
2 Tryon's Man. Conch., ser. n, vol. ix, p. 132.
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The initial tract of the free oviduct (o.d.) is of very small calibre,

being only a trifle larger than the vas-deferens (v.d.). It does not

open directly into the vagina (v.), but into what must be regarded

as the base of the spermatheca duct, which latter is separated from
the vagina by a well-marked constrictor muscle situated immediately

below the oviducal aperture. The interior of the vagina is longi-

tudinally plicated, the plicae being very strongly developed, and the

interior of the spermatheca is also longitudinally plicate, but much
more finely so than the vagina.

f— ZO 9n <*n.—

|

Genitalia of Thersites bipartita (Fer.).

Fig.

Fig.
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growth, which probably functions as a vesicula seminalis (v.s.), and the
epiphallus itself terminates in a minute caecum apparently representing
the flagellum (/.). The vas-deferens is closely applied to the free
oviduct throughout the entire course of the latter ; it then passes up
alongside the penis and enters at the base of the minute flagellum.
The vas-deferens is of unequal calibre, and its initial portion exhibits
slight sacculation. The inner wall of the eversible portion of the
penis for about a third of its length from the atrium is longitudinally

plicated, the plicae then become very much folded transversely, so

that the wall assumes an almost villous aspect over the second third.

A circular valve marks the commencement of the remaining third,

which is further differentiated by the presence of a strongly developed
muscular ' pilaster ' passing down from the retractor penis muscle
(with which, however, it is not continuous) to the valvular fold. The
epiphallar region internally is finely plicated longitudinally.
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DESCRIPTIONS OF NEW SPECIES OF MARINE MOLLUSCA
COLLECTED BY THE LATE OTTO KOCH AT THE ISLAND

OF CEBU, PHILIPPINES. (Second Paper.)

By G. B. Sowerby, F.L.S., etc.

Read 8th March, 1901.

PLATE XXII, Figs. 1-14.

1. Phos nttens, n.sp. PI. XXII, Fig. 1.

Testa oblonga, fusiformis, crassiuscula, albida, nitens ; spira medio-

criter elougata, convexiuscula ; anfractus 7-8, rotunde convexi, priori

3-4 keves, cseteri spiraliter obscure lirati, lougitudinaliter costati,

costis circ. 12, crassiusculis ; anfractus ultirnus spiram fere sequans,

basiru versus conspicue liratus, vix rostratus ; apertura oblongo-ovata,

caDali lato, brevissimo ; columella leviter arcuata, infra medium plica

unica obliqua angusta instructa ; labrum arcuatum, intus liratum,

extus varicosum. Long. 9, maj. diam. 4 mm.
This interesting little shell is remarkable for its shining silvery-

appearance, and the complete smoothness of its upper whorls. The
spiral ridges are very obscure, excepting towards the base of the last

whorl, while the longitudinal ribs are similar to those prevailing in

other members of the genus.

2. Nassa Cebtjensis, n.sp. PI. XXII, Pig. 2.

Testa oblongo - ovata, solidiuscula, luteo - fusca, purpureo - fusco

balteata ; spira elata, convexiuscula, ad apicem acuta ; anfractus 8,

complanati, vix convexi, plicis supra latiusculis, infra evanidis, striis

spiralibus numerosis, conspicuis, alternatim crassiusculis et angustis

sculpti ; anfractus ultimus spiram sequans, leviter convexus ; apertura

subovata, antice lata, postice angustior, fauce purpureo-fusca
;

peristoma crassiusculum, glabrum, intus valde liratum, callo colu-

mellari leviter effuso, postice uniplicato. Long. 12, maj. diam. 5'5 mm.
The shell is very neatly striated throughout, the longitudinal plicae

are conspicuous at the top of the whorls marking the suture. Upon
the upper whorls (of the type specimen) is a single narrow purplish-

brown band, while the body-whorl is ornamented by an additional

broad brown band. The shell does not seem to be very closely allied

to any known species.

3. Drillia (Clavus) fusco-nitens, n.sp. PI. XXII, Pig. 3.

Testa fusiformis, crassiuscula, glabra, extus intusque nigro-fusca

;

spira leviter elata, acuta ; anfractus 9, leviter convexi, costis 8 crassis

rotundatis glabratis instructi ; anfractus ultimus spiram paulo superans,

convexus, obtusissime angulatus, leviter obliquus, haud rostratus,
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ad basim liris spiralibus 6-7, angustis munitus ; apertura oblonga,
columella rectiuscula, callo tenui induta ; labrum acutuin, simi postico

lato et profundo, antico lato sed minium profundo ; canalis brevissimus,
latiusculus. Long. 15, maj. diain. 6 mm.

This shell is of a glossy dark -brown colour throughout. The
angularity common to the section Clavus is scarcely apparent, and the
species may be said to approach the confines of the section Crassispira.

D. cantharus, Reeve, from the same locality, is very similar in character,

but of a much shorter and stouter form.

4. EULIMA STTBMARGINATA, n.Sp. PI. XXII, Fig. 4.

Testa conico-turrita, rectiuscula, aut levissime sinistrorsum curvata,

pellucida, nitens ; spira acute pyramidalis ; anfractus 1 2, fere plani

;

sutura distincta, linea impressa alba marginata; anfractus ultimus
brevis, ad peripheriam levissime angulatus ; apertura parva, late ovata

;

peristoma simplex. Long. 5, maj. diam. I "5 mm.
A shining pellucid shell with a pyramidal spire, very slightly angled

in the middle of the short body-whorl, and with a small aperture.

The suture is clearly defined, and the impressed line a little below it

unusually distinct.

5. Subularia piperata, n.sp. PL XXII, Fig. 5.

Testa ovato-subulata, polita, pellucida, maculis parvis numerosis

rufo-fuscis irregularibus ornata ; spira acutiuscula ; anfractus 9,

levissime convexi, sutura alba, callosa sejuncti ; anfractus ultimus

ovatus, ad basim leviter attenuatus ; apertura oblongo-ovata
;
peristoma

simplex, marginibus coujunctis, dextro ad suturam retracto, columellari

calloso. Long. 3, diam. 1 mm.
The coloration of this little shell, which is profusely speckled with

small reddish-brown spots, is quite unusual in the genus ; the other

species of Subularia ( = Leiostraca, H. & A. Adams) are either plain,

or coloured with transverse linear bands, or, as in S. Metcalfei

(A. Adams), marked with longitudinal lines or rlames.

6. Stilifer Kochianus, n.sp. PI. XXII, Fig. 6.

Testa ovato-conica, tenuis, pellucida, albida, varicibus irregularibus

angustis planulatis hie illic sparsim ornata ; spira acute conica, niedio-

criter elata ; anfractus 6-7, convexiusculi ; anfractus ultimus inflatus,

spiram superans ; apertura antice latiuscula, sinistrorsum tracta,

rotundata, postice angustior, acuta
;

peristoma, simplex, acutum.

Long. 8, diam. 5 mm.
A species somewhat allied to S. astericola, Broth, and ovoideas,

H. & A. Ad., but having a longer and more regularly conical spire

than either of those species. The opaque white flattened varices,

though irregular, seem to be characteristic.

7. Ptrgulina intersculpta, n.sp. PI. XXII, Fig. 7.

Testa elongata, pallide fulva ; spira producta, lateribus paulo

convexis ; anfractus 7, convexiusculi, sutura profunda sejuncti,

costellis longitudinalibus numerosis angustis, interstitiis transversim
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sulcatis, instructi; ultimus -§• longit. testae aequans ; apertura ovata

;

labrum simplex, acuturn ; columella ad basim leviter arcuata, in medio

plica unica parva obliqua niunita. Long. 4, diam. 1 mm.
This little shell is allied to the Australian Odostomia pupa/omits,

Souverbie (= Parthenia Kreffti, Angas), but it is much more slender in

form and has thinner and closer ribs.

8. Elusa livida, n.sp. PI. XXII, Fig. 8.

Testa elongato-chrysalidiforinis, crassa, livida, nitens ; anfractus 7,

primus minutus, laevis, leviter contortus, caeteri planato convexi, costis

numerosis (circ. 24) rotundatis rectiusculis instructi, sutura impressa

sejuncti ; anfractus ultimus -\ longitudinis testa? aequans, ad basim vix

atteuuatus, rotundatus, lateribus rectiusculis, planulatis ; apertura

parva, leviter sinistrorsum obliqua ; columella crassa, uniplicata, valde

sinistrorsum contorta. Long. 3 -

5, diam. 1 mm.
A little shining dark plum-coloured shell, with numerous longi-

tudinal ribs and no spiral sculpture.

9. Elusa crassicostata, n.sp. PI. XXII, Fig. 9.

Testa elongata. gracilis, albo-nitens, anguste rirnata ; spira elongata,

lateribus convexiusculis ; anfractus 13, convexi, sutura profunda

sejuncti, costis robustis confertiusculis (circ. 18) instructi; anfractus

ultimus breviculus, i longitudinis testa? aequans, costis evanidis
;

apertura subovata, antice latiuscula, rotundata, postice acuta,

angustior ; labrum simplex, acutum ; columella crassiuscula, contorta,

plica unica parum obliqua crassiuscula munita, inferne crassiuscula,

leviter reflexa, superne tenuiter callosa. Long. 7, diam. 1*5 mm.
An elongated shining white shell, with thick longitudinal ribs and

a deeply impressed suture. A prominent, slightly oblique plait is

conspicuous on the twisted and reflexed columella, about the middle

of the aperture.

10. Scala htjmeeosa, n.sp. PI. XXII, Fig. 10.

Testa ovato-pyramidalis, tenuis, alba, mediocriter umbilicata ;
spira

elato-conica ; anfractus 8, convexi, rotundati, costis (circ. 22) acuti-

usculis supra angulatis instructi, sutura profunda disjuncti; anfractus

ultimus latiusculus, \ longitudinis testae aequans ; apertura circularis
;

peristoma mediocriter incrassatum. Long. 14, diam. 8 mm.
A white shell, with numerous thin ribs. The angularity of the

whorls near the suture gives it a shouldered appearance.

11. Trifoeis picturatus, n.sp. PI. XXII, Fig. 11.

Testa sinistrorsa, elongata, gracilis, albida, nigro-fusco maculata, ad

apicem fusca; anfr. 18, planati, vix concavi, liris tribus acutiusculis

cincti, inferne angulati, ad angulum pustulati, pustulis albidis fusco

interpunctatis ; anfractus ultimus breviculus, biangulatus, ad basim

vix concavus, rostro fusco oblique dextrorsus rerlexo instructus

;

apertura parva, subquadrata; labrum tenue, serratum. Long. 9,

diam. 2 - 5 mm.
A pretty species, neatly sculptured and noduled, streaked and

spotted with blackish brown ; with a brown tubular rostrum placed

obliquely away from the aperture, on the right hand side of the shell.
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12. Cerithium oscitans, n.sp. PI. XXII, Fig. 12.

Testa ovato-pyramiclata, tenuis, albida, fusco strigata; spira acute
pyramidalis ; anfractus 9, convexi, longitudinaliter striati, spiraliter

irregulariter et inconspicue lirati, supra medium obtuse angulati,
sutura profunda sejuncti ; anfractus ultimus spiram fere asquans,
inflatus

; apertura lata
;

canalis brevissimus, sinistrorsum obliquus
;

labrum simplex, acutum, rotunde arcuatum ; columella leviter arcuata,
tenuiter callosa, lira crassiuscula callosa superne instructa, inferne
contorta, oblique sinistrorsum retracta. Long. 1 1 , diani. 5 mm.
A ligbt shell, whitish, ornamented with longitudinal brown streaks,

having a pyramidal spire, inflated body-whorl, and wide mouth.

13. Emarginula biangulata, n.sp. PL XXII, Fig. 13.

Testa elongato-conica, subdepresse capuliformis, albida, antics

arcuata, subquadrata, obtuse biangulata, postice oblique truncata,

rotundata, leviter expansa, undique costis radiantibus numerosis elatis

nodatis crassiusculis alternatim angustioribus, et liris numerosis
angustis transversis decussata, interstitiis foveolatis, dorso valde
arcuato, apice acuto, incurvo, post medium sito, margine crenulato,

fissura elongata. Long. 11, lat. 8, alt. 5 mm.
A beautifully latticed shell, of which the principal ribs are stouter

and more roughly knotted, than in JE. reticulata and its allies. The
sides are slightly constricted, and the anterior end is a little flattened

so as to form an obtuse angle on each side extending from the apex to

the margin.

14. Arca bicarinata, n.sp. PL XXII, Fig. 14.

Testa oblonga, crassa, costis numerosis angustis nodulosis instructa,

antice truncata, postice elongata, acuminata, valde concava, et curvatim
biangulata, inferne haud hians; umbones remoti, incurvati, prominentes,

ligamenti area lata, leviter concava ; ligamentum fuscum, sulcis paucis

sculptum. Long. 19, lat. 9, crass. 13 mm.
This species is remarkable for the concavity below the dorsal

margin, throwing into prominence two rounded angles or keels.
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DESCRIPTION OF MARGINELLA PRINCEPS, n.sp.

By G. B. Sowerby, P.L.S., etc.

Read 8th March, 1901.

] PLATE XXII, Fig. 15.

In a very old collection, which recently came into my hands, the most

remarkable shell was the Ma/rginella forming the subject of the pi-esent

paper. It seems somewhat strange that a shell of such a striking

appearance, and so entirely different from any known species, should

for so many years have escaped observation, or at least that it should

never have been described, or figured. Such, however, seems to be

the case, and as a shell of princely aspect I propose to call it

Marginella princeps, n.sp. PI. XXII, Pig. 15.

Testa subpyriforine-ovata, ventricosa, utrinque leviter attenuata,

rufo-aurantia, zona pallida in medio cincta ; spira immersa, contecta

;

apertura arcuatim elongata, antice latiuscula, postice angustior;

columella breviter contorta, ad basim leviter sinistrorsum retracta,

extus valde callosa, inferne quadriplicata, plica ultima crassa, per-

obliqua, penultima angustior, obliqua, cseteris parvis, vix obliquis;

labrum arcuatum, crassissimum, intus dentato-plicatum, antice sinis-

trorsum reflexum, callo columellari juncturn, postice rotundatum,

supra spiram elatum. Long. 41, lat. 26, alt. 22 mm.
Hah.— ?

The species most nearly approaching this in form is If. Largillierti,

Kiener, which never attains to so large a size, and differs from it in

coloration, as well as in other more important characters. The

columella plaits of M. princeps are placed much lower down than

in any of the other large species ; they are also small and thin, with

the exception of the last, which is callously thickened. The specimen

has numerous white specks on the exterior of the outer lip, somewhat

like those which characterize Cyprcea Bregeriana, Crosse ; but as these

may be accidental I have not included them in the diagnosis.
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ON SEVEN NEW SPECIES OF MARINE MOLLTJSCA COLLECTED BY
DR. H. BECKER AT "THE KOWIE," SOUTH AFRICA.

By G. B. Sowerby, F.L.S., etc.

1. Trophon Kowieensis. PL XXII, Fig. 16.

Testa elongata, angusta, pallicle fulva, antice breviter acuminata,
postice prolongata ; spira acute turrita ; anfractus 6, primus rotundatus,
lsevis, pellucidus, albus, sequentes convexi, biangulati, liris spiralibus

2-3 cingulati, longitudinaliter creberrime costati, sutura impressa
sejuncti ; anfractus ultimus spiram paulo brevior, leviter inflatus, liris

spiralibus 7, instructus, infra attenuatus, breviter rostratus ; apertura
ovata ; labrum vix incrassatum

; columella rectiuscula, basim versus
leviter recurva ; canalis latiusculus, leviter sinistrorsum obliqua.

Long. 6, diam. 2 mm.
It may be doubted whether this is a true Trophon ; it evidently

belongs to the same group as the species described by me last year, 1

from the same locality, as Trophon insignia. On the other hand, it

approaches some of the species provisionally placed in Ocinebra, such

as Murex scrobiculatus, Dunker.

2. Mitra Kowieensis. PI. XXII, Fig. 17.

Testa ovato-fusiformis, alba ; spira breviuscula, leviter convexa

;

anfractus 6, convexi, spiraliter leviter sulcati, longitudinaliter costati,

costis 12, crassiusculis, rotundatis, aequalibus ; anfractus ultimus

spiram fere aequans, leviter inflatus, ad basim paulo attenuatus,

spiraliter nodoso costatus, haud rostratus ; apertura oblonga,

latiuscula ; labrum simplex ; columella quadriplicata. Long. 5,

diam. 2 mm.
This little, white shell is somewhat like Mitra bathyraphe, Sby.,

but has not the channelled suture characteristic of that species.

3. TlJRBONILLA BATHYRAPHE. PI. XXII, Fig. 18.

Testa acute pyramidata, alba ; spira erecta ; anfractus 9, planato-

convexi, primi 2 lseves, sequentes liris spiralibus 4 elatis rotundatis

angustiusculis cingulati, longitudinaliter acute laminati, sutura pro-

fuude canaliculata disjuncti; anfractus ultimus \ longitudinis testae

aequans, liris 6 instructus ; apertura ovata ; labrum dentatum

;

columella arcuata, glabra, leviter callosa. Long. 7, diam. 2 mm.
A pure white shell, strongly latticed, with prominent spiral ridges,

and a remarkably channelled suture.

1 Ante, p. 2, pi. i, fig. 1.
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4. Odostomia (Pyrgulina) robusta. PI. XXII, Fig. 19.

Testa oblongo-ovata, alba, solida ; spira breviter turrita, leviter

convexa ; anfractus 6, primi 2 rotundati, laeves, ca5teri convexi,

longitudinaliter costati, costis nunierosis glabratis crassiusculis ;
sutura

breviter canaliculata ; anfractus ultimus f longitudinis testae aequans,

vix inflatus ; apertura subovata, antice rotundata, postice acuta

;

labrum crassiusculum ;
columella leviter callosa, ad basim sinis-

trorsum arcuata, plica unica acutiuscula in medio instructa. Long. 4,

diam. 1*5 mm.
A white shell of rather thick substance, with moderate longitudinal

ribs and no spiral sculpture. The columella is furnished with a rather

prominent acute plait.

5. Drillia rugisculpta. PI. XXII, Fig. 20.

Testa fusiformis, fusca ; spira elato-conica, acutiuscula, ad apicem

acuta ; anfractus 6, primi 2 rotundati, laeves, papillares, caeteri

convexiusculi, costis longitudinalibus circ. 14 rotundatis mediocriter

elevatis, nodulosis, liris spiralibus angustis decussati, sutura impressa

sejuncti ; anfractus ultimus spiram fere aequans, ovatus, ad basim

attenuatus, vix rostratus ; apertura oblongo-ovata, utrinque angustata

;

columella rectiuscula, labrum arcuatum, leviter incrassatum, sinu

postico latiusculo emarginato ; canalis anticus latus, brevissimus.

Long. 7, diam. 3 mm.
A small, brown, roughly sculptured shell, in which the longitudinal

ribs are rather thick and nodulous, while the decussating spiral ridges

are much thinner, but clearly defined.

6. Solariella Beckeri. PI. XXII, Fig. 21.

Testa orbicularis, depresse conica, pallide fulva, rufo-fusco radiatim

strigata ; spira obtusa, vix elata ; anfractus 5, convexiusculi, laeves,

aut obsolete striati, sutura anguste impressa sejuncti, juxta suturam

leviter crenulati ; anfractus ultimus irregulariter radiatim rugosus,

ad peripheriam rotundatus, ad basim rotunde convexus ; umbilicus

profundus, parum latus, rugoso plicatus ; apertura circularis. Alt. 2,

lat. 4 mm.
A curiously-marked little shell with streaks like varices, putting

one in mind of the genus Segmentina. The whorls of the spire are

smooth, but the growth-lines become conspicuous and rough towards

the completion of the body-whorl, and puckered round the umbilicus.

7. Gibbula Beckeri. PL XXII, Fig. 22.

Testa depresse conica, luteo albida, maculis strigisque fuscis et

violaceis profuse ornata ; spira parum elata ; anfractus 4, primi 2

laeves, penultimus supra bicarinatus, infra leviter concavus, ultimus

tricarinatus, oblique subtiliter striatus ; basis leviter convexa, spiraliter

planato-lirata ; umbilicus latiusculus, albus ; apertura oblique sub-

quadrata ; columella leviter dextrorsum obliqua ; labrum simplex.

Alt. 4, lat. 6 mm.
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This prettily-marked shell is somewhat allied to Gibbula Capensis,
Gmel., from which it is principally distinguished by its deep furrows
and strong keels.

EXPLANATION OF PLATE XXII.

Fig. 1. Phos nitens.

,, 2. Nassa Cebuensis.

,, 3. Drillia fusco-nitens.

,, 4. Eulima submarginata.

,, 5. Subularia piperata.

,, 6. Stylifer Kochianus.

,, 7. Pyrgulina intersculpta.

,, 8. Elusa livida.

,, 9. ,, crassicostata.

,, 10. Scala humerosa.

,, 11. Triforis pieturatus.

,, 12. Cerithium oscitaus.

13. Emarginula biangulata.

,, 14. Area bicarinata.

,, 15. M arginella princeps.

„ 16. Trophon Kowieensis.
17. Mitra Kowieensis.

,, 18. Turbonilla bathyraphe.

,, 19. Pyrgulina robusta.

,, 20. Drillia rugisculpta.

,, 21. Solariella Berkeri.

,, 22. Gibbula Beckeri.
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NOTES ON THE DATES OF PUBLICATION OF THE PARTS OF

KIENER'S " SPECIES GENERAL ET ICONOGRAPHIE DES
COQUILLES VIVANTES," Etc. (1834-80).

By C. Davies Sherboen, F.Z.S., etc., and B. B. Woodward, F.L.S., etc.

Read 12th April, 1901.

So much, difficulty has been experienced by malacologists in

ascertaining the dates of the various parts of this work and their

contents, that no apology, we are sure, is necessary for offering the

results of an effort to clear the matter up. The account is fairly

complete, but some gaps remain, and we shall be very glad indeed to

hear from anyone able to fill up these lacunae.

The sources of our information have been the lists of presentations

to the French Academy as published in the Institut and the Comptes

Rendus of the Academy, the weekly records of the Bibliographie de la

France, the Journal de Conchyliologie, Wiegmann's Archiv fur
NaturgeschicMe, the Nouvelles Annales du Museum d'Histoire naturelle

de Paris, the second edition of Lamarck's Histoire naturelle des

Animaux sans Yertebres (the dates of issue of the volumes have

been checked by the dates of presentation to the Paris Academy), and

Beeve's Conchologia Iconica.

The work appeared in 165 livraisons, of which 138 were by Kiener

and published between 1834 and 1850; the work was finished off

(rather than completed) by Dr. P. Fischer in 1873 to 1879. The
first 138 livraisons contained, as a rule, one sheet of text and six plates.

The dates of issue and contents of the several livraisons, so far as

ascertainable, were as follows :
—

iText
to MargineUa, Tornatella,

Thracia, and Buccin. (Nouv.

Ann. Mus. Hist. nat. Paris,

torn, iii, p. 512.)

Bibl. Fr. cites livr. 1 on Mar. 1, 1834 (2 sh., 6 pis.), and livr. 1

and 2 in one part (3 sh., 12 pis.) on May 3, 1834.

7,8, ... 1835. \Eburne, Casque,

9, 18 May, 1835 : Inst., torn, iii, p. 161. I Cassidaire, Tonne, and
10, 15 June, 1835 : ,, ,, p. 193. > Pourpre. (Nouv. Ann.
11, 17 Aug., 1835 : Cornpt. Rend., torn, i, p. 51. I Mus. Hist. nat. Paris,

12, 26 Oct , 1835: ,, „ p. 289. / torn, iv, p. 430.)

Troschel cites the contents of livr. 1-9 as text to Thracia, MargineUa,
Harpa, Buccinum, Pyramidella, and Tornatella, with the plates for

Eburna and Cassis. (Wieg. Arch., 1835, Bd. ii, p. 308.) Therefore
the contents of livr. 7-9 should be Harpa and Pyramidella.

Compt. Rend., torn, i, p. 517.

,, torn, ii, p. 151.

„ p. 300.

,, ,, p. 445.

Troschel gives the contents of livr. 10-16 as Eburna, Cassis, Cassi-

daria, Dolium, Ricinula, and Purpura. (Wieg. Arch., 1836, Bd. ii,

p. 207.)

13,
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17, ... [1836].

18, 5 Dec, 1836 : Conipt. Rend., torn, iii, p. 697. I Contents not

19, 19 Dec, 1836 : ,, ,, p. 770. ( ascertained.

20, 20 Feb., 1837 : ,, torn, iv, p. 299. )

Bibl. Fr. gives a belated entry for this 20th livr. on April 14, 1838,

and adds note :
" La livr. 20 termine le second volume. 11 parait

28 livrs."

Compt. Rend., torn, iv, p. 443.

>

P-

,, torn, v, p.

,, torn, vi, p.

21,
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Livr. 113-116, 1846.

„ 117-123, 1847.

„ 124-126, 1848.

127-129, May 26, 1849
130-137.

138,

Text to beginning of Conus. (Wieg. Arch., 1847, Bd. ii,

p. 137: cf. Bibl. Fr., Nov. 7, 1846.)

Text to Conus. Plates to Phasianella and Turbo. (Wieg.
Arch., 1848, Bd. ii, p. 214 : cf. Bibl. Fr., July 31, 1847.)

Text to Conus. Plates to Turbo. (Wieg. Arch., 1849,

Bd. ii, p. 77 : cf. Bibl. Fr., April 8, 1848.)

1849 \ Text completing Conus and title-

to i page for " Enroulees." (Wieg.

1850. ) Arch., 1853, Bd. ii, p. 90.)

ii, Bd. iv, p. 2785. Lorenz :

Bibl. Fr.

1850 { Taschenberg : Bibl. Zool

\ Cat. Bibl. Franc.

Publication was at this point suspended until 1873, when Paul
Fischer undertook its completion.

( Text to Turbo (complete). 37 plates only had been prepared
Livr. 139-140, 1873.

] by Kiener. (Journ. de Conchyl., torn, xxii, p. 129 ; Zool.

( Record, 1873, p. 149.)

,, 141-146, 1875. ( Text to Calcar, etc., pp. 1-96 and 18 pis. (Journ. de

(In two pts.) \ Conchyl., torn, xxiv, p. 116.)

,, 147-149, 1876. ( Text to Calcar, etc., pp. 97-144 and 8 pis. (Journ. de

(In one pt.) \ Concbyl., torn, xxiv, p. 260.)

,, 150-155, 1877. | Text to Calcar, etc., pp. 145-240. (Wieg. Arch., 1878,
(In two pts.) I Bd. ii, p. 157.)

,, 156-161, 1878. ( Text to Calcar, etc., pp. 241-336. (Wieg. Arch., 1879,
(In two pts.) \ Bd. ii, p. 319.)

162-165 1879 I
Completion of work. Calcar, etc., pp. 337-463. (Wieg.

" ' *

\ Arch., 1880, Bd. ii, p. 183.)

The Preface is dated September, 1879, so that the title-page is

probably post-dated.

SUMMARY.

Working on the preceding details, the following represents the con-

clusions to which we have come concerning the several monographs :

—

Pages. Plates. Live.
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NOTES OX THE GENUS TEMESA, 11. & A. Ad., WITH DESCRIPTIONS
OF TWO NEW LAND-SHELLS [TEMESA AND CLAUSILIA) FROM
SOUTH AMERICA.

By E. K. Svkks, B.A., F.L.S., etc.

Read Vltti April, 1901.

In April, 1855, Messrs. II. & A. Adams proposed T the subgenus Temesa

for Balea australis, Forbes, B. clausilioides, live., B. Funcki, Pfr.,

B. glorificat
Parr., and li. livida, Menke. These species formed

Pfeiffer's set ion 2 of Balea in 1853.2 In 1859 Pfeiffer adopted 3

the name as a section of Balea for the first three species, which he

placed in reverse order, and he excluded, or rather omitted, the last

two, which belong to Alopia,

In 1866 4 Semper treated the group as a genus, admitting the same
three species. The previous paper by Bourguignat, as will be seen

from Semper's criticisms, did net in any way assist in clearing- up the

difficulty as to what species should be regarded as the type Pfeiffer,

in various subsequent notes, expressed doubts whether these ohree

forms really belonged to one genus.

In June, 1892, Mr. Hedley 6 pointed out that Balea australis,

Forbes, was identical with Cceliaxis exigua, Ad. & Aug. (1867), and

removed the species to Pt rrieria, Tap.-Canefri (1878). It may be

noted that Sphalerostoma, Girard (1894), appears to be a synonym of

Cceliaxis. Fischer, 6 having in 1888 mentioned Balea clausilioides as

an example of Temesa, which he treated as a subgenus, Mr. Pilsbry, 7

in March, 1896, went a step further, and definitely fixed B. clausilioides

as the type of the genus Temesa, which he placed with the Peruvian

Bulimuli. In a little paper at the time 8 1 expressed my doubts as

to the wisdom of this course, and also put forward the suggestion,

to which I still adhere, that Balea australis did not really belong to

Perrieria. Further consideration has led me to the view that it is

wiser to accept what has actually been done than to consider what
should have been done, and I adopt Bulimus clausilioides, Reeve, as

the type of Temesa.

In 1900 Dr. Jousseaume 9 proposed the genus Exbalea for a shell

which he identified with, and figured as, Balea Peruviana, Philippi. 10

1 Gen. Rec. Moll., vol. ii, p. 175.
- Men. Helic. Viv., vol. iii, p. 584.
3 Op. eit., vol. iv, p. 714.
4 Journ de Conch., torn, xiv, p. 42.
5 Proc. Linn. Soc. New S. Wales, ser. n, vol. vii, pp. 311-313.
s Man. Conehyl.. p. 483.
' Man. Conch., ser. n, vol. x, p. 134.
s Journ. Malac, vol. v, p. 59.
9 Bull. Soc. l'hilom., ser. ix, torn, ii, p. 34.

'« Malak. Blatt., Bd. \i\ (1867), p. 78.
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Thi- led me to an examination of the specific relationships of 7"/" a

elausiUoidei Reeve, and Philippi's spech '. careful examii
of Philippi' I think they ar<; -.

varying forms of the same shell. Both com'; from the mountains
of Peru, though from different district . 1

would be as follows :

—

'J EKE84 CT.ATJ8ILIO] !.).

Bulimia clou Hioide . & . Pi i Zool. 8oc., 1849, p. 98 r

Icon., Bulimm [1849), sp -

Balea elaustlmde B i p. 145, pi

Temesa clou ilioides, B I M r

pp. 135, 200. pi. xlv, fi|

/;"''
i Peruviana, Philippi : Malak. Blatt., VA.x'r. [\ 367] p

ClawiUa Pt t uana. '.

Exbalea Peruviana, Philippi: ' P er. ix,

torn, ii (1900), p. 34, pi. i
:
figs. 13, 14.

flai.—And';:- ,.

of Cuzeo, Peru.

«4H

II.

III.

,, III.— 7

Mr. ;

S

Cuming
Done the figures i

. I .

iong to the ; 7
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1. Temesa magnifica, n.sp. (Fig- III.)

Testa sinistrorsa, breviter rimata, fusiformi-turrita, solida, conferte

costulato - striata, fusco - brunnea, maculis flavidis tessellata, apice

obtuso ; anfractus 10, plano-convexi, sutura bene iinpressa, ultimus

paulo angustior, solutus, basi rotundatus ; apertura quadrato-ovata,

intus castanea, columella contorta, plicata, rapide ascendens, peristomate

incrassato, subreflexo, castaneo. Alt. 28 -

7, diam. max. 7 mm. ; alt.

apert. 6 -

8, lat. apert. 5 mm.
Hah.—Sorato, Bolivia, at 3,600 m.

Type in tbe Britisb Museum.
This handsome shell might at first sight be taken for a Clausilia,

which it greatly resembles in form, but on examination I am unable

to find any internal plicae or lamellae, nor can I trace a clausilium.

2. Clausilia Pilsbryi, n.sp. (Fig. II.)

Testa non-rimata, sinistrorsa, elongato-fusiformis, solidiuscula, oblique

dense capillaceo - striata, pallide cornea, apice acutulo ; anfractus 8,

primi convexiusculi, sutura bene notata, ultimus compressus, planatus,

protractus, solutus ; apertura elongato - ovalis, magna, peristomate

reflexo, albido ; lamella superior verticalis, magna, marginalis, 1. inferior

oblique, rapide, ascendens, 1. subcolumellaris nulla, plica pi-incipalis

mediocris, lunella arcuata. Alt. 21, diam. max. 4*5 mm. ; alt. apert.

6'2, lat. apert. 4*5 mm.
Hah.—Callanga, Peru.

Type in my collection.

My specimens of this shell, purchased two or three years ago from

a German dealer, are specially noteworthy for the large size of the

mouth, which is of an elongate-oval form. The species belongs to the

group of C. Adamsiana, Pfr.
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ON TWO APPARENTLY NEW SPECIES OF CORBICULA.

By the Rev. R. Ashingtost Bullen, B.A., F.L.S., etc.

Read \2th April, 1901.

PLATE XXIII.

The shells which I propose to describe were bought with a large
number of specimens of Amphipeplea, Leiopoma, and Mitra episcopalis

shells at Stevens', in November, 1898. They are presumably from
the Philippine Islands, and, judging by the very eroded state of the
larger species, seem to have come from a locality much charged with
carbon dioxide, as the slimy and stagnant waters of a mangrove swamp
would be. The shells resemble generally C. fluminalis and C. orientals.

But the larger specimen is not C. fluminalis, because the nympha?
are squarish, whereas those of C. fluminalis are elongated. The smaller
specimen is not C. fluminalis, since the rugae near the umbones are not
so pronouncedly sulcate as those of the latter. Nor. is it C. orientalis

( —fluminea), because that is less ventricose towards the ventral margin.
Mr. E. A. Smith kindly searched among the specimens in the British

Museum some months ago, and failed to find a specimen resembling
the smaller one.

The examples now to be described belong to different species,

because the external sulci are different, being deeper in the larger and
much divided towards the ventral margin. Moreover, the nymphae are

squarish in the larger specimen and elongated in the smaller; the

serrations on the lateral teeth are situated more on their upper surface

in the smaller specimen, and the lateral teeth themselves in the larger

are more acute in transverse section ; and in the interior there are

striations on the ventral edge of the valves in the smaller, whereas in

the larger the striae are more pronounced on the edge of the pallial

impression. Lastly, the umbones in the larger are distant (the distance

being exaggerated by their erosion), in the smaller they approximate.

1. COKBICULA SUBTRIANGULARIS, n.Sp. PI. XXIII, Fig. 1.

Testa subtriangularis, crassa, inflata, aequivalvis, intus parum albido-

fusco-ianthina, extus nigro-castanea, rugis niultis externis transversis

aliquantulum elatis, prope marginem ventralem maxime rugosis, laevi-

oribus in regione centrali
;
pagina interna extra pallii lineam radiatim

striata; dentibus cardinalibus 3, lateralibus 2, tenuiter striatis ; liga-

mento longitudine 4 mm. ; nymphis subquadratis ; umbonibus rectis,

distantibus, erosis. Long. 40, lat. 33 mm.
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2. Corbicula fulgida, n.sp. PI. XXIII, Fig. 2.

Testa rotimde triangularis, crassa, inflata, gequivalvis, intus albido-

cserulea, extus nitida, nigro-castanea, rugis lsevibus permultis instructa

;

pagina interna ad marginem ventralem radiatim multo striata ; dentibus

cardinalibus 3, lateralibus 2, multo striatis ; ligamento longitudine

5-5 mm. ; nympbis angustis ; urnbonibus rectis approximatis. Long. 34*5,

lat. 29 mm.

Locality of botb specimens uncertain, most probably the Philippines.

I should like, in conclusion, to express my sincere thanks to our

President for his generous help and unvarying kindness on this and
many other occasions.

EXPLANATION OF PLATE XXIII.

Fig. 1.

—

Corbicula subtriangularis, n.sp.

Fig. 2.— ,, fulgida, n.sp.



Proc. Malac. Soc. Vol. IV, PI. XXIII.

1.

<!reen phot, and del.

NEW CORBICUL/E.
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ANNUAL GENERAL MEETING.

Friday, 8th February, 1901.

"W. T. Blanford, LL.D., F.R.S., etc., President, in the Chair.

The minutes of the previous Annual General Meeting having been
read, the President addressed those present as follows :

—

" Before proceeding to the business of the annual meeting,

I feel sure that it will be the wish of all present and of all

members of our Society that I should express our profound
sorrow at the loss which the Empire has sustained in the death
of our beloved Sovereign, Her Most Gracious Majesty Queen
Victoria. During her long and glorious reign, seven-eighths of

which had passed before the Malacological Society came into

existence, every science has nourished in our land, and even
the branch of Natural History to which we are devoted has

undergone a complete and beneficial transformation through the
progress of studies in anatomy, physiology, and evolution. The
memory of the great Queen whom we have lost, of all her kindly
and gracious acts, of her love for her people, and of the profound
attention and reverence with which they regarded her, will live

in the hearts of many a generation of our countrymen, and it

may be hoped will inspire them with that love of honesty and
truth by which she was pre-eminently distinguished, and which
is the foundation of all scientific enquiry. Few as are the

members of our Society, and small as may be the share we take

amongst the vast scientific enterprise of the civilized world, we
cannot allow the Queen's decease to pass unnoticed, nor can we
omit to join in the universal expression of grief at the nation's

loss, or in the equally universal feeling of sympathy with her
late Majesty's son and successor, King Edward VII, who we
hope will long occupy the throne of his ancestors in peace and
prosperity."

Mr. H. Fulton and Mr. W. M. Webb were appointed scrutineers.

The following report was read :

—

"Your Council, in presenting their eighth Annual Report, have
once more to record a year of steady progress.

During the past year four members have resigned ; while the Society

has further to deplore the loss of two of its members by death. 1 Six

1 Dr. C. C. Claremont and Mr. G. Sherrifl Tye, both original members.
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members have been removed from the Society's list in accordance with
Kule X. The Society has thus lost twelve members, while four new
members only have been elected ; two candidates awaited election at

the close of the year.

The membership of the Society on December 31st stood as follows :

—

Ordinary members 90
Corresponding members 78

Total 168

the totals for the two preceding years being 176 in 1899, and 1G8

in 1898.

The finances of the Society are in a nourishing condition. After the

payment of all liabilities there is a balance of £37 14s. 6d. in the

Treasurer's hands, whilst the sum of £50 still remains invested in

Metropolitan 2£ per cent. Stock.

Twenty-four communications have been made to the Society by

fifteen authors.

Since the last Annual General Meeting three more numbers of the

' Proceedings ' have been issued, forming the first half of Vol. IV,

comprising 150 pages, with thirteen plates and numerous illustrations

in the text.

Your thanks are due to the following gentlemen, who have borne

a proportion of the cost of illustration or who have assisted by

furnishing drawings : W. E. Collinge, S. I. Da Costa, Miss J.

Donald, Lieut.-Col. H. H. Godwin-Austen, G. K. Gude, J. C. Melvill,

P. Murdoch, H. A. Pilsbry, W. B. Pantiles, E. A. Smith, G. P.

Sowerby, E. R. Sykes, and M. E. Woodward.
Further, your thanks are specially due to the Council of the Linnean

Society, through whose kindness this Society has been permitted, as

in previous years, to hold its meetings in Burlington House."

On the motion of Professor Dr. G. B. Howes, seconded by Mr. P. H.

Burne, the foregoing was adopted as the Annual Report of the Society.

The following were elected as Officers and Council for the year 1901 :

President.—E. A. Smith, F.Z.S.

Vice-Presidents.—W. T. Planford, LL.D., F.R.S ; Lieut.-Col. H. H.

Godwin-Austen, F.R.S. ; Rev. Canon Merle Norman, D.C.L.,

F.R.S. ; E. R. Sykes, P. A., F.L.S.

Treasurer.—J. H. Ponsonby, F.Z.S.

Secretary.—M. F. Woodward.
Editor.—B. B. Woodward, F.L.S.

Six other Members of the Council.—Rev. P. Ashington Pullen,

F.L.S. ; R. H. Burne, B.A., F.Z.S. ; G. C. Crick, F.G.S.

;

G. K. Gude, F.Z.S. ; W. E. Hoyle, M.A., M.K.C.S.
;

H. Woodward, LL.D., F.R.S.

The retiring President, Dr. Blanford, gave a short address, in which

he commented upon the present satisfactory condition of the Society,

and gave a brief review of the work done during his term of office.
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He regretted that he was unable to give the Society a formal address,

and concluded with some interesting remarks upon the geographical

distribution of the land mollusca in different parts of the world,

a subject which he thought might well occupy the attention of

malacologists. He specially pointed out that the systems of division

of the earth's surface into zoological areas at present in vogue, notably

Sclater's, could not be applied to the land mollusca, citing amongst
other cases that of Australia, where the northern land mollusca were
absolutely distinct from those of the south and indicated a different

origin.

On the motion of Mr. S. I. Da Costa, seconded by Mr. H. B.

Preston, a vote of thanks was passed to the Retiring Officers, the

Retiring Members of Council, the Auditors, and the Scrutineers,

Dr. Blanford, the Retiring President, being specially thanked for his

valuable services.

ORDINARY MEETING.

Friday, 8th February, 1901.

E. A. Smith, F.Z.S., President, in the Chair.

Richard H. Bentley was elected to membership of the Society.

Exhibitions were placed on the table by the following :

—

Mr. J. E. S. Moore : a large series of mollusca collected by him
during his second visit to Lakes Tanganyika and Nyassa and the Great

African Lakes forming the sources of the Nile. He drew special

attention to the fact that no traces could be found in Nyassa, Kivu,

Albert Edward, Albert, and Victoria Nyanzas of the strange fauna

which is so characteristic of Tanganyika. Amongst the exhibits was
a supposed new species of Bythoceras from Tanganyika, and a new
Gastropod from Albert Edward Nyanza. This shell resembles

a Planorbis in form, but appears to be in reality a Melania.

Mr. E. A. Smith : a small box of the so-called Breeding Pearls,

presented to him by Mr. H. M. Bernard.

Mr. E. R. Sykes : some rare Volutes ( V. Sophia;), and a large series

of Achatinella from the Philippines illustrating their extraordinary

variation.

Mr. J. E. Cooper : a series of distorted British Lamellibranchs, also

the rare Myrina Simpsoni, Marshall, from Fisher Bank, east of Orkneys,

and Mangilia ruyosa, Phil., from Achil Island, co. Mayo.

Mr. S. I. Da Costa : a collection of Aperostoma from South and

Central America.

The Rev. R. Ashington Bullen : a large series of Cyprcecc, showing

colour variations ; also a series of Helices.
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ORDINARY MEETING.

Friday, 8th March, 1901.

E. A. Smith, F.Z.S., President, in the Chair.

The following communications were read :

—

1. "Note on the Anatomy of Thersites (Eadra) bipartita (FerA"
By S. Pace, F.Z.S.

2. " New Marine Shells from ' The Kowie' of South Africa." By
G. B. Sowerby, F.L.S.

3. " New Marine Shells from the Philippines." By G. B.
Sowerby, F.L.S.

4. "A new species of MarginellaP By G. B. Sowerby, F.L.S.

Exhibitions were placed on the table by the following :

—

Mr. E. A. Smith : specimens of Paludestrina Taylori, Smith, a new
species recently found at Dukenfield, Cheshire, where it occurs
abundantly in the canal ; also a variety of Bithynia tentaculata (Linn.)
from the Pevensey Marshes ; this variety, which is characterized by
raised longitudinal stripes, occurs in association with the ordinary
unicolorous form ; a similar variation was presented by the Limna?«3
from the same locality.

Dr. Lyster Jameson : a large series of Pearl Oysters : he stated his

belief that three species existed, viz., Margaritifera margaritifera

(Linn.), M. vulgaris (Schum.), and If. earchariarum, Jameson. The
first of these could again be divided into a number of geographical

races or varieties. He also exhibited specimens of a Perna found
above ordinary high-water mark, only in reach of the spray or of high
spring tides.

Mr. S. Pace : a very fine series of Pearl Oysters, selected specially

to show all the early stages of growth and the difficulty of dis-

tinguishing the different forms in the spat stages ; also a series of

specimens showing the great variations met with in the shells of

JJrillia sierra, Watson, and Phos sculptilis, A. Ad , both of which
were originally described from single dead specimens collected by the

"Challenger" expedition; also specimens and drawings in illustration

of his paper.

Mr. M. F. Woodward, on behalf of Miss Donald : specimens of

Janthina pallida, Harv., from the Bay of Naples. The animals, which
were preserved in formol, showed the float, and some were still

attached to their prey, Veletta.

Mr. G. B. Sowerby : a fine series of Phasianella australis, Gmel.,

showing variation in form and colour ; also specimens in illustration

of his paper.
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ORDINARY MEETING.

Friday, 12th April, 1901.

E. A. Smith, F.Z.S., President, in the Chair.

Mr. Charles Pannel, jun., was elected to membership of the Society.

The following communications were read :

—

1. "On the Dates of Publication of Kiener's "Species general et

iconographie des Coquilles vivants." By C. Davies Sherborn, F.Z.S.,

and B. B. Woodward, F.L.S.

2. " New species of Land-Shells from Central and South America."

By S. I. Da Costa.

3. " Two apparently undescribed species of Corhicula from the

Philippines." By the Rev. R. Ashington Bullen, M.A., F.L.S.

4. " Note on the genus Temesa, with descriptions of two new Land-

Shells from South America." By E. R. Sykes, B.A., F.L.S.

Exhibitions were placed on the table by the following:

—

The Rev. R. Ashington Bullen, on behalf of himself and Mr. Brodie :

a series of Unio complanatus, Sol., and U. luteolus, Lamk., from the

Laurentian region of Canada, showing variation in size and shape.

Mr. S. Pace : a series of Turricula corrugata, Lamk., from the

Torres Straits, showing variation in the number of ribs and sculpture
;

also a series of Ocinebra aciculata, Lamk., from Jersey.

Mr. E. R. Sykes : a specimen of Cyprcea from Aden, supposed to be

a variety of C. gangrenosa, Dillw.

The Rev. R. Ashington Bullen, Mr. S. I. Da Costa, and Mr. E. R.

Sykes also exhibited specimens in illustration of their papers.



The Society has to deplore the loss of its

Hon. Secretary,

MARTIN FOUNTAIN WOODWARD,
Demonstrator in Biology,

Royal College of Science, South Kensington, London,

Younger son of HENRY WOODWARD, LL.D., F.R.S.,

Keeper of the Geological Department, British Museum

(Natural History),

Who was drowned on the niofht of

the 15th September

by the capsizing of a boat off Moyard, near

Letterfrack, Co. Galway, Ireland (where

he was in charge of the Marine Biological

Laboratory of the Fisheries Board for

Ireland, during the long vacation).
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A LIST OF THE KNOWN FORMS OF VOLITTIDJ3 FROM SOUTH
AFRICA, WITH DESCRIPTIONS OF TWO NEW SPECIES OF
VOLUTA FROM NATAL.

By Edgar A. Smith, F.Z.S., etc.

Read 10th May, 1901.

The British Museum has recently acquired two very fine Volutes from
Natal, one of which appears to belong to a new species, the other
being a specimen, in fresh condition, of the rare V. Africana, of

which only a few worn examples have hitherto been known, while
a second new species has been kindly submitted to me for description

by Mr. J. H. Ponsonby. Thinking that in connection with these
new discoveries a list of the known Volutidse from South Africa
would be of interest, it has seemed advisable to give the following-

synopsis, incorporating therein the descriptions of the new species :—
1. Ar

oLiJTA (Alcithoe) festiva, Lamarck,

Yoluta /estiva, Lamarck: Anim. s. Vert., vol. vii, p. 347; 2nd ed.,

vol. x, p. 404. Kiener: Icon. Coq. Viv., p. 31, pi. xxii,

fig. 2 (type, half-grown). K lister : Conch. -Cab., 2nd ed.,

p. 184, pi. xxxviii, fig. 4 (copy of Kiener). Sowerby

:

Thes. Conch., vol. i, p. 218, pi. Hi, figs. 79-80, original,

from Lamarck's type. Reeve : Conch. Icon., vol. vi,

pi. xii, figs. 28a-c (28a adult, b and c young). Chenu

:

Man. Conch., fig. 960, after Reeve. Tryon : Man. Conch.,

vol. iv, p. 95, pi. xxx, fig. 125, after Reeve.

Hah.—South-east Africa, Natal coast (Sowerby).

Little need be added to the description of this species given by
Reeve. The figure 28a conveys an excellent idea of a full-grown

example, both as regards form and colour. It might be observed,

however, that in two specimens in the Museum the ribs upon the

upper whorls are not " obsolete next the sutures," and it is only upon
the last and penultimate whorls that they become less conspicuous,

or wanting at that part.

2. Volttta (Alcithoe) Ponsonbti, n.sp.

Testa ovato-fusiform is, turrita, mediocriter solida, flavo-carnea,

seriebus macularum sanguinearum quatuor transversis picta, zonis

circiter decern angustis albidis transversim fusco lineatis ornata

;

anfractus septem, tres superiores (protoconcha), laeves, carnei,

convexi, apicem spiraa obtusum formantes, cseteri supra concavi, in

medio angulati, infra costati, costis ad angulum acute coronatis, in

anfractu ultimo inferne haud productis, transversim tenuiter sulcati

et striati lineisque incrementi tenuissimis sculpti, ultimus antice

ascendens, pone labrum longitudinaliter sulcatus et subcostulatus,

versus basim fortiter oblique sulcatus ; apertura carnea, albo suffusa,

vol. iv.—orrroBEH, 1901. 17
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longit. totius | sequans; labrum incrassatum, rufo et albo maculatum,
vix expansuui ; columella vix arcuata, lajvis, callo albido supra ad

insertioneru incrassato induta, plieis obliquis sex (tribus superioribus

fere obsoletis) instructa. Long. 57, diam. ruaj. 29uiui. ; apertura

38 mm. longa, 13 lata.

Ilab.—Ten miles off Durban, Natal, 40 fathoms.

This species is closely allied to V. /estiva, Lamarck, which has also

been recorded by Mr. (t. B. Sowerby 1 from the coast of Natal. It

differs, however, from that species in its smaller size, smaller and less

globose protoconch, the greater concavity of the upper part of the

whorls, the acute tubercular character of the costae at the angle,

the thickened labrum, and the absence of the characteristic black

mark at the upper and lower ends of the columellar callosity. The
columellar folds in V. /estiva are about ten in number, of which the

seven upper ones become gradually obsolete. In the present form,

however, they are only six in number, three

being scarcely observable. In V. /estiva the

longitudinal ribs are roundly nodose above and
produced more or less distinctly to the base or

anterior end of the body-whorl. On the other

hand, in V. Ponsonbyi they are very acutely

produced above, giving the whorls a very pretty

coronated appearance, and upon the last whorl
they merely take the form of very prominent
tubercles, the rest of the surface being smooth
and non-costate. These tubercles are ten to

twelve in number, and marked near the top with
a dark spot, and the costae upon the penultimate

and antepenultimate whorls are twelve or thirteen

in number. The coloration of this very handsome
shell is very different from that of V. /estiva, Voluta Ponsonbyi, n.sp.

the transverse pale zones, which are crossed

by numerous curved irregular brown lines, being a very noticeable

feature. In all the figures of V /estiva the protoconch is globose

and papillary. In the present species it is much smaller, less globular,

and consists of three instead of two whorls. It measures only 2-5 mm.
in diameter, whereas in a specimen of V. /estiva in the Museum
collection the diameter is nearly 5 mm. "With regard to the difference

of size between this species and V. /estiva it should be noted that it

is not due to age, for the shell - now described is evidently mature,

its adult condition being indicated by the thickened outer lip and the

final ascent of the last upon the penultimate whorl.

I have much pleasure in naming this handsome species after

Mr. J. H. Ponsonby, as a mark of appreciation of the service he has

rendered in elucidating the shell fauna of South Africa.

1 " Marine Shells of South Africa," Appendix, p. 8.

2 Since this description was written, a second beautiful specimen in Mr. E. R. Sykes'

collection has been kindly shown to me, which is similar in every respect.
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3. Voluta (Alcithoe) Africana, Reeve.

Voluta Africana, Reeve: Proc. Zool. Soc, 1856, p. 2, pi. xxxiii,

figs 3, 4. Tryon : Man. Conch., vol. iv, p. 95, pi. xxx,
fig. 127 (copy of Reeve). Sowerby: Thes. Conch., vol. v,

p. 303, pi. Dxvi, figs. 165, 166, original.

TTah.—East coast of Africa (Reeve) ; S.E. Africa (Sowerby) ; Port
Elizabeth (Sowerby, " Marine Shells of S. Africa," p. 18) ; St. Johns,
S. Africa (Capt. \V. H. Turton Coll. in Brit. Mus.) ; Pondoland
(Ponsonby Collection in Brit. Mus.) ; ten miles off Durban, in

40 fathoms.

A specimen from the last-mentioned locality, recently acquired by
the British Museum, is in perfectly fresh condition and doubtless was
obtained alive. In form it resembles fairly closely the type figured

by Reeve, but differs in colour and in the smaller number of ribs,

which are more tubercular upon the last whorl. The specimen may
thus be described :

—
Ovate, turrcted, rather solid, bluish grey, profusely lineated longi-

tudinally and speckled with brown, the markings being crossed or

interrupted by numerous transverse fine lines of the ground colour,

and also marked irregularly with scattered spots and dots of the same
tint, marked outside the labrum with blackish lines which may be
single, in pairs, in threes or even in fours, and which terminate upon
the edge of the lip in slight tubercular prominences ; whorls 5£,
whereof the two apical are smooth, rounded, and form the obtuse

protoconch ; the normal whorls are concave above, costate, the ribs

being obsolete near the suture in the last two and becoming more and
more nodose at the angle as the shell increases, being very prominent,

acute, and ten in number upon the last. The entire surface is covered

with fine spiral striae and sulci both upon and between the costse
;

the aperture is flesh-tinted within, and the columella is of a slightly

deeper colour, but marked at the upper end with the characteristic

coal-black blotch ; the plicae are five in number, the two uppermost,

however, being very faint. The cauda of the body-whorl is prettily

marked with fine arched red lines. Length 47, diam. maj. 27 mm.
Another specimen from Durban, in equally fresh condition, submitted

to me by Mr. Ponsonby, is a little smaller and has only nine plicae on

the body-whorl. An operculum presumably belonging to it appears

to agree very closely with that of V. musica. 1 It is thin, horny,

narrow, elongate, curved, unguieular, with a terminal nucleus,

externally marked with fine strongl}r arcuate lines of growth. The
lower surface is glossy at the nuclear free end and along one side.

The part attached to the animal is dull, narrowly ovate, and exhibits

a few well-marked periods of growth. In general appearance it

resembles the operculum of Neptunea, but is narrower and curved to

the right instead of to the left. That of V. musica is similar in this

respect.

1 Fischer : Journ. de Conch., vol. xxvii (1879), pp. 97-106, pi. v, figs. 1-6.
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4. Voluta (Ltria) Queketti, n.sp.

Testa ovato-fusiformis, solidiuscula, pallide carnea, rufo maculata,

longitudinaliter costata et transversim striata; anfractus sex, duo

superiores beves, convexi, cseteri convexiusculi,

supra medium subangulati, costis leviter obliquis

sensim crassioribus instructi, sutura profunda

paulo obliqua sejuncti, ultimus costis crassis

11-12 antice evauidis ornatus, ad basim oblique

sulcatus et liratus, antice supra anfract. pen-

ultimum breviter asceudeus ; apertura elougata,

angusta, roseo - albida ; labrum intus et extus

incrassatum, ad marginem acutum ; columella

quinque-plicata, plicis parvis obliquis, secunda ab nMn Q k̂efHj n sp .

extremitate antica. caeteris paulo validiore, supra

ad insertionem callo pallido crassiusculo induta. Long. 37, diam.

17 mm. ; apertura 24 longa, 6 lata.

Hab.—Taken from the stomach of a fish caught in 40 fathoms

about ten miles from Durban, Natal (Quekett).

The ground colour of this shell is a pale-yellowish flesh tint. This

is varied with bright red blotches upon the upper ends of the costac,

with an irregular interrupted band of the same colour above the

middle of the body-whorl and some spots towards the lower part.

An interrupted pale line is observable at the middle of the whorl,

and two others which are more oblique at the base. How far this

coloration may be constant has yet to be shown by the discovery of

other specimens.

The species is allied to V. Delessertiana, Petit, but is smaller,

having one whorl less and stouter and fewer costae, which become
obsolete anteriorly. The characteristic transverse red lines of

V. Delessertiana are entirely wanting in the present species, and the

columellar plaits are only five ' in number instead of fifteen or more.

The spreading callus seen on the columella of the Madagascar shell is

absent in that now described. I have named this interesting species

after Mr. Quekett, who has done much to further our knowledge of

South African Mollusca.

5. Voltjta (Callipara) bullata, Swainson.

Voluta bullata, Swainson : Zool. lllust., ser. n, vol. i, pi. xv.

Reeve: Conch. Icon., vol. vi, fig. 55. Sowerby : Thcs.

Conch., vol. i, p. 206, pi. liii, fig. 88. Tryon : Man.
Conch., vol. ii, p. 100, pi. xxix, fig. 116 (copy of

Sowerby). Chenu : Man. Conch., vol. i, fig. 956 (copy

of Reeve).

Hal.—Port Elizabeth (Sowerby) ; Algoa Bay (Peeve).

Young shells of this species are ornamented with several transverse

reddish or brown lines dotted with white.

1 Faint traces of two additional folds are just observable if the shell be closely

examined.
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6. Volutilithes abyssicola, Adams & Reeve.

Valuta abyssicola, Adams & Reeve : Zool. Samarang, Mollusca, p. 25,

pi. vii, fig. 6 (young). Reeve : Con. Icon., vol. vi,

figs. 58a, b (young). Sowerby : Thes. Conch., vol. iii,

p. 270, pi. 260, fig. 124 (young). Chenu : Man. Conch.,

vol. i, fig. 980 (young). Tryon : Man. Conch., vol. iv,

p 100, pi. xxix, fig. 120 (young). Watson: Gasteropoda

of Challenger Exp., p. 258, pi. xv, fig. L (adult). Kobelt

:

111. Conchylienbuch, pi. xxii, fig. 8 (young).

Volutilithes abyssicola, H. & A. Adams: Genera Rec. Moll., vol. iii,

pi. xviii, fig. 8 (young). M. F. Woodward: Froc. Malac.

Soc, vol. iv, p. 121, pi. x, figs. 4-8, 10, 12 (anatomy).

Hab.—Off Cape of Good Hope, in 98-150 fathoms.

For a full description of the adult shell of this species, Watson's

report upon the "Challenger" Gastropoda may be consulted, while

for the anatomy, reference should be made to the paper by Mr. M. F.

Woodward.

7. Neptuneopsis Gilchkisti, Sowerby.

Neptuneopsis Gilchristi, Sowerby : Marine Investigations in 8. Africa,

1898, No. 5, pp. 5-7, plate, fig. a, shell, b, c, operculum,

d, radula. M. F. Woodward : l'roc. Malac. Soc, vol. iv,

p. 120, pi. x, figs, 2, 3, 11, 13, 14 (anatomy).

Hub —Off Cape of Good Hope, in 33 fathoms.

This is one of the most interesting discoveries of recent years.

Note.—The three following species have been assigned to South

Africa, but their existence in that region seems to be doubtful, or at

all events to require confirmation.

1. Melo akmata, Lamarck.

Hab.—Cape of Good Hope (Martini, Lamarck, etc.).

2. Voluta scapha, Gmelin.

Hab.—Cape of Good Hope (Lamarck, etc.).

3. Voluta (Lyria) mitrjeformis, Lamarck.

Hab.— S. Africa (Tryon).
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NOTE ON THE OCCURRENCE OF PLANORBIS STROEMII,
WESTERLUND, IN THE HOLOCENE DEPOSITS OF THE
THAMES VALLEY.

By A. S. Kennard and B. B. Woodward, F.L.S., etc.

[Abstract.]

When sorting out material from the holocene deposits at Walthamstow,
Mr. A. S. Kennard was struck by the abundance of a form of Planorbis,

which differed so distinctly from its congeners, not only in form and
sculpturing, but also in its fossilization, as to be readily and easily

separable from them. This form was identical with that noted by
Mr. B. B. Woodward from Westminster and Kew as a keel -less form of

P. carinatus 1 The authors have traced it, in their own collections and
those at the Natural History Museum, from the dried " Thames Mud "

of the Embaukment on the site of the New Scotland Yard ; from the

holocene gravels of the same spot and from the Houses of Parliament

;

from Betteridge Road, Fulhain ; Kew ; Staines ; the Lea Valley ; and
Clifton Hampden, Oxfordshire.

Mr. A. C. Johansen, of the Zoological Museum, Copenhagen, then

most obligingly showed the authors specimens of the same shell

obtained by him in a subfossil state from the banks of the Thames
between Kew and Richmond, at a point exactly opposite Sion House.

Mr. Johansen recognized it as identical with P. Stroemii, Westerl.,

a form now living in Siberia, Finland, aud Northern Scandinavia,

while it occurred in Denmark, he stated, solely in deposits of the

Oak period (= Bronze Age).

The authors were of opinion that this form was a valid species and
might prove to be identical with the Helix Draparnaiidi of Sheppard,

and gave reasons for this inference.

1 Troc. Geol. Assoc, vol. xi, pp. 339, 340.
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DESCRIPTION OF CYMBIOLA MANGERI, A SUPPOSED NEW
SPECIES FROM THE FALKLAND ISLANDS.

By H. B. Preston, F.Z.S., etc.

Read 10th May, 1901.

The nearest allies of this form are C. ancilla, Sol., C. Magellanica,

Cliem., and C. Brasiliana, Sby. It differs, however, from C. Brasiliana
and C. Magellanica by the length of its spire and by the absence of

nodulations. Moreover, C. Magellanica has very distinct, though
irregular, colour-markings ; while the present species is entirely

destitute of painting, and presents a very worn and weathered appear-

ance, which seems to be quite normal and is exceedingly characteristic.

The form of C. Mangeri distinguishes it readily from (J. ancilla.

/

Cymbiola Mangeri, n.sp.

Diagnosis.—Shell irregularly fusiform ; spire long and deformed
;

whorls about six, sharply increasing, rounded, marked with very

irregular growth-lines, but destitute of other sculpture ; sutures very

irregular ; texture of the shell rather horny, or cretaceous, externally

weathered, interior glazed ; columellar folds three ; callus broadly

expanded. Height 103, breadth 56 mm.; length of aperture 78,

breadth 32 mm.
Hob.—Falkland Is.

The type has been acquired by the British Museum.
It is with great pleasure that I associate with this species the name

of my friend Mr. W. T. Manger, to whose kindness I am indebted for

the specimen.
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DESCRIPTIONS OF NEW SPECIES OF LAND-SHELLS FROM
CENTRAL AND SOUTH AMERICA.

By S. I. Da Costa.

Read 12th April and 10th May, 1901.

PLATE XXIV.

1. Drym^us Chiriquiensis, n.sp. PL XXIV, Fig. 1.

Testa fusiforme ovata, subumbilieata, tenuiuscula, albida, zonis

tribus purpurascenti - fuscis, inter zonas strlgis longitudinalibus

ejusdem coloris picta, periostraco sericeo induta; anfr. 6, convexis,

oblique striatis, apice granulato-striato ; apertura ovata, perampla,

labro reflexo, dilute salmoneo ; columella anguste reiiexa. Long. 29,

diam. 14 mm. ; apert. long. 17, lat. 8 mm.
Ilab.—Boqueti, Chiriqui, Panama.
A. single specimen only has been received of this pretty shell. The

combination of colour and markings renders it an object of much
beauty. The cancellation produced by the chocolate bands crossed

by the waved longitudinal stripes on the white ground give it

a latticed appearance, which is sharply defined within the interior
;

under the lens the nepionic whorls show the usual thimble like

sculpture of Brymmis.

2. Drym^eus obliquistriatus, n.sp. PL XXIV, Pig. 2.

Testa pyramid ali - oblonga, umbilicata, suturis impressis, olivaceo-

fusca, strigis fuscis hie illic sparsis picta, subtiliter et creberrime

oblique striata ; spira acuminata, anfr. 8 convexis ; apertura oblonga,

intus intense nigricauti - fusca, f longitudinis subaequans, labro

simplice ; columella subrecta, reflexa. Long. 30, diam. 12 mm.;
apert. long. 12, lat. 6 mm.

JIub.—San Pablo, Peru.

3. Dryh^eus cylindricus, n.sp. PL XXIV, Fig. 3.

Testa subcylindrico - turrita, anguste perforata, solidula, oblique

subrugose striata, sordid e roseo - cornea, periostraco tenui fusco

induta ; apex subpapillatus ; sutura impressa ; anfr. 7^ vix con-

vexiusculi ; apertura obliqua f longitudinis subaequans, ad basim

parum attenuata
;
perist simplex ; columella reflexiuscula. Long. 30,

diam. 11 mm.; apert. long. 12, lat. 5mm.
Hub.—San Pablo, Peru.

4. Drym^eus Elsteri, n.sp. PL XXIV, Fig. 6.

Testa oblongo-turrita, imperforata, solidula, sublaevigata, sub lente

minutissime striata, albida, strigis spadiceis in ziczac flexis, albo-

punctatis; spira elongato-conica ; anfr. 6 modice convexi, ultimus

oblique productus ; columella recta, rosea; apertura oblongo-ovalis,

intus lilacina; perist. roseum, dilatatum, margine dextro expanso.

Long. 34, diam. lomm.; apert. long.' 18, lat. 9 mm.
Ilab.—Chachapoyas, prov. Amazonas, Peru.
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An unnamed example of this species is in the Cuming Collection in

the .British Museum. The writer received a few specimens from the
Governor of the Province of Amazonas, through the instrumentality
of his friend Mr. Elster of Lima (since deceased), after whom the
species is named. The shells from which the type is selected vary
considerably in both form and coloration, and will be found to

resemble many of the species of Drymaus from Colombia, which
latter are generally, however, deeply umbilicated.

5. Droleus subventricosus, n.sp. PL XXIV, Fig. 4.

Testa acuminato-oblonga, umbilicata, tenuiuscula, albida, violaceo-

fusca ; anfr. 7, subventricosi, suturis impressis, longitudinaliter rude
elevato-striati ; apertura ovata, intus purpurascens, f longitudinis

superans; perist. acutum, parum reflexurn, albo marginatum;
columella leviter rehexa. Long. 30, diani. 14 mm.; apert. long. 13,

lat. 8 mm.
Hab.—Bogota, Colombia.

6. Drym^eus exoticus, n.sp. PI XXIV, Fig. 10.

Testa ovato-conica, vix umbilicata, tenuiuscula, laevigata, nitida,

albida, violaceo-fusca, longitudinaliter strigata et maculata ; anfr. 6,

subventricosi, suturis impressis ; apertura amp] a, \ longitudinis sub-

sequans, intus violaceo-strigata
;
perist. acutum et reflexurn ; columella

dilatata, reflexa. Long. 23 -

5, diam. 11mm.; apert. long. 11, lat.

7*5 mm.
Hab.—The hot country, Upper Magdalena River, Colombia.

7. Drym^tjs expansus, Pfr., var. Perenensis, n. var. PI. XXIV, Fig. 5.

Testa coinpresse umbilicata, ovato - pyramidata, costulis longi -

tudinalibus confertis tecta, albida, fasciis sagittiformibus variegata

;

anfr. 6£, convexi, penultimus aliis tumidior ; columella torta,

recedens ; apert. ampla, inverse auriformis, intus lilacina
;

perist.

album, expansum, et reflexurn, ad basim paulo-quadraturn. Long. 40,

lat. 23 mm. ; apert. long. 22, lat. 17 mm.
Hab.—Perene, Peru.

This variety, lately discovered by Mr. C. Codd at Perene, Peru,

differs in many respects from the typical D. expansus, Pfr., inasmuch

as it invariably has a less expanded lip, the body-whorl is less

ventricose, while the upper ones are much more swollen, the maculation

is also more pronounced and of a darker colour, while the umbilicus

is much more contracted and not so deep as in the type.

8. Strophocheilus (Dryptus) indentatus, n.sp. PI. XXIV, Fig. 8.

Testa oblongo - ovata, imperforata, tenuiuscula, decussatim rude

striata, et subtiliter indentata, roseo-fusca, strigis et maculis runs

ornata ; spira brevis, apice obtuso, roseo, transversim striato et

punctato granuloso, ad suturas sub-crenulata; anfr. 5, convexiusculi

;

columella rosea, fere erecta ; apertura ovata, longit. totius g paulo

superans, intus plumbea
;

perist. breviter rerlexum, roseum, ad basim

cum columella angulum indistinctum formans. Long. 44, diam. 23mm.

;

apert. long. 24, lat. 13 mm.
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IZab.—Ecuador.

This shell with a few other examples was collected many years ago

by the late Mr. Clarence Buckley during his extensive travels in

Ecuador ; it bears at first sight a resemblance to S. Guerini, Pfr.,

from which it differs in the strong reticulated sculpture on the whorls,

its swollen and obtuse spire, and especially in the angular form of

the base of the aperture, at its junction with the columella; moreover,

S. Guerini has hitherto been found only in Venezuela, and in the

opinion of both Mr. Reeve and Mr. Pilsbry is but a small variety of

S Moritzianus, a view in which the writer fully concurs.

9. Xeocyclottjs Colombiensis, n.sp. PI. XXIV, Fig. 7.

Testa depressa, subdiscoidea, ampliter aperte umbilicata, vivide

fulvescente-castanea, ad apicem rosacea, infra peripheriam saturate

late fasciata, supra et infra fasciam anguste nigro cingulata ; anfr 5,

ad suturas concavo-impressi, undique oblique filoso-striati ; apertura

oblique circularis. Diam. maj. 33*5, min. 25 mm.
Hah.—Near Bogota, Colombia.

This and a young example are the only specimens received. In

form and sculpture it resembles Cyclotus Dunkcri from the same

country ; but differs in respect to its colour, which in this species

is of a bright reddish tinge on the three upper whorls, and further

in the presence of a broad, dark peripheral band supplemented by
a black girdle below it.

10. Xeoctclotus Caucaensis, n.sp. PI. XXIV, Fig. 9.

Testa modice profunde umbilicata, subdiscoidea, vivide olivaceo-

virens, inferne albida, ad et infra peripheriam anguste fasciata

;

anfr. 4, ad suturas impressi, ultimus inferne canaliculars ; apertura

circularis
;
perist. tenue, ad basim fissum. Diam. maj . 30, min. 23 -5 mm.

Hal.—Province Cauca, Colombia.

Of the two specimens received of this singular shell one was returned

by the writer in hopes that others might be discovered, but without

result. In both of the shells sent the fissure on the lip occurs in

precisely the same place, just below the shallow canal that surrounds

the base : a similar fissure is found in N. giganteus, var. Fischer ianus,

Hid., from Ecuador, but that form has no canal on the base.

EXPLANATION OF PLATE XXIV.

Fig. 1. Drymaeus Cbiriquiensis, n.sp.

,, 2. ,, obliquistriatus, n.sp.

,, 3. ,, cylindricus, n.sp.

,,
4. ,, subventricosus, n.sp.

,, 5. ,, expansus, var. Pereneusis, n.var.

,, 6. ,, Elsteri, n.sp.

,, 7. Neocyclotus Colombiensis, n.sp.

,, 8. Strophocheilus indentatus, n.sp.

,, 9. Neocyclotus Caucaensis, n.sp.

,, 10. Drymaeus exoticus, n.sp.
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NOTES ON ARIOPIIANTA, XESTINA, NILGIRIA, AND EUPLECTA,
WITH LISTS OF SPECIES.

By W". T. Blanford, LL.D., F.B.S., etc.

Read Uth Jane, 1901.

PLATE XXV.

We are indebted to Colonel Godwin - Austen for the remarkable
discovery that in certain areas of the Indo-Malay (Indian or Oriental)

region, members of tbe Limacidae (Zonitida)), having shells so diverse

that tbey were formerly classed in distinct genera, or even in some
cases in different families or subfamilies, agree amongst themselves in

each area, and differ from tbose in other areas by characteristic

details in the anatomy, details which, in the presence of the extra-

ordinary similarity which prevails throughout the greater portion of

the terrestrial Pulnionata, are sufficient to distinguish each local

group. Tbis discovery has entirely upset all previous attempts at

the classification of the Indo-Malay Limacidoe, and at present we can

only arrange the species known in provisional local generic sections.

A considerable proportion of the larger forms of Limacida3 in

Peninsular India and Ceylon formerly referred to Malayan and
Philippine genera, like Hemiplecta and Xesta, have now been shown to

belong to one or another of the genera or subgenera cited in the title

of this paper. In consequence of Godwin-Austen's recent work, some

of the results of which, not yet published, he has communicated to me,

it is now practicable to arrange generically many of the species known
to occur in the zoological sub-region consisting of India south of the

Himalayas and Ceylon, the area which I have proposed to call the

Cisgangetic sub-region. It is true that the animals of several species,

in addition to those already dissected, require examination before their

affinities can be correctly ascertained, but still an attempt can now be

made at classification. Amongst the species that still require

examination are Helix Basileus, Bs. (the shell of which closely

resembles that of certain Siamese forms of Hemiplecta), H. Basilessa,

Bs., H. concavosptra, Pfr., and H. apicata, Blf.

In drawing up lists of the species it must be understood that

I accept Godwin-Austen's view (Land Freshw. Moll. Ind., vol. i,

p. 133; vol. ii, p. 82) that Ariophanta should be restricted to Indian

(Cisgangetic) species; also that his subgenus Nilgiria (op. cit., vol. ii,

pp. 77, 81, 123) is distinguished from Ariophanta solely by having

dextral instead of sinistral shells, a character which I agree with him

in regarding as of no real importance, and that for the present, at all

events, the genus Ewplecta (op. cit., vol. ii, p. 96) should be confined
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to forms inhabiting India and Ceylon. This genus includes a large

number of species, although I have been able somewhat to reduce the

number of nominal forms, but several of those in tbe list given below
are only provisionally referred to the genus.

The following is the history of the names Xestina and Nilgiria.

The generic name Xestina was proposed in 1878 by Dr. Georg

Pfeffer (Jahrb. Deutsch. Malak. Ges., 1878, p. 257) in a paper entitled

" Die Naniniden." No type is mentioned nor is any description

given, but in a footnote it is stated that this group (i.e. Xestina)

corresponds to the group Xesta of Semper ("Diese Gruppe entspricht

der Semper'schen Gruppe Xesta''''). In the course of a discussion

contained in the paper on the form of the foot (Fussbildung) in

various ' Naninidae ' several species are referred to Xestina. These

species are X. Siamensis, X. Isabellina, X. bistrialis, X. ligulata,

X. Maderaspatana, and X. resplendens.

Now it is evident that Pfeffer did not propose simply to substitute

his term Xestina for Semper's Xesta, though this is the only

intelligible meaning of his footnote as it stands. Then it is important

to notice that Semper (" Reisen im Archipel der Philippinen," 2e Th.,

Wiss. Res., vol. iii, pp. 55, 68) in 1870, when he raised Albers's

subgenus Xesta to generic rank, did not call it a Gruppe or group,

but a Gattung or genus, which he divided into three sections, and it

was to each one of these sections that he applied the term Gruppen.

I had already arrived at the conclusion that there was a misprint

or omission in the footnote to Pfoffer's paper, and that " Gruppe Xesta''''

was a mistake for " Gruppe Xesta 1," when I came across a second

paper of Pfeffer's published in 1882 (Abh. Ver. Hanib., vol. vii, pt. 2,

p. 13), in which the fact was stated that the error I had ruspected

really existed, and that Xestina was proposed for Gruppe 1 of Semper's

Xesta (Semper, t.c, p. 48). This group comprised the following

species : Xestina bistrialis, X. ligulata, X. Tranquebarica, X. Belangeri,

X. Maderaspatana, all of which are Cisgangetic forms.

The term Xestina had, however, been clearly defined by Von
Martens in the Zoological Record for 1878 (published in 1880),

vol. xv, Mollusca, p. 62. He there showed that Xestina corresponded

to section C of his account of Semper's genus Xesta in the Zoological

Record for 1870 (vol. vii, p. 153). This section C was Semper's

Gruppe 1. It was in consequence of the definition of Xestina given by

Von Martens that, when, in 1880, 1 I had occasion to describe a species

allied to X Maderaspatana and X Belangeri, I called it X albata.

The genus Nilgiria was proposed by Godwin-Austen in 1888

(Land Preshw. Moll. Ind., vol. i, p. 253), the type being N. solata, Bs.
;

and in 1899 (op. cit., vol. ii, p. 77) he described the anatomy of

N. solata, N. Tranquebarica, and N. bistrialis, and pointed out (p. 76)

that his genus Nilgiria included the species belonging to Semper's

first group of Xesta (Von Martens' group C). Later in the same work,

he described the anatomy of N. ligulata, N. Chenui, and N Ceglanica

1 Journ. As. Soc. Beug., vol. xlix, 2, p. 189, pi. iii, fig'. 3; see p. 245 infra.
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(torn, cit., 1899, pp. 123-127), and showed that, despite some small
differences, chiefly in the mantle-lobes, both belonged to the same
generic type {Nilgiria) and agreed in all important points with
Ariophanta. More recently specimens of II. Gardeneri and H. ganoma,
for which, beautifully preserved in formaline, we are indebted to the
kindness of Mr. Oliver Collett, have been examined by Godwin-Austen,
who informs me that they must be referred to the same genus as

H. Tranquebarica (H. semirugata) and H. bistrialis. H. ganoma is

a mere colour variety of H. Juliana.

The only conclusions at which I can arrive are that Xestina and
Nilgiria are identical, and the former name is of course the older.

The group to which these names have been applied is neither a genus
nor subgenus, but merely a section of Ariophanta, distinguished by
a character which is not of generic importance. The difference

in the shells between the homy, globose, thin-lipped, and narrowly
perforate Ariophanta intumeseens, and the solid, depressed, thick-lipped,

and openly umbilicated A. thyrcus, or between A. l&vipes and A. cysis,

all belonging to the typically sinistral forms of the genus, are quite

as great as those between either of them and the dextrally wound
A. semirugata or A. bistrialis.

In a former paper (Proc. Mai. Soc, vol. iii, 1899, p. 282), I gave
a list of the typical sinistral Ariophantce known to me from Peninsular

India. Further examination of Colonel Beddome's splendid collection

and of my own has induced me to reduce one of the species named to

subspecitic rank, and to add one more species and two additional

subspecies.

With regard to the forms arranged as subspecies, not only is it

impossible, I believe, to lay down any rule by which a species can

be distinguished from a subspecies, but I fail to recognize any real

difference between them. Subspecies, for the present, I regard as

forms sufficiently well marked to require a separate name, but which,

owing to the presence of intermediate gradations, cannot be distinguished

from each other. Species are forms which, so far as our present

knowledge extends, are not connected by intermediate varieties,

although in some cases the existence of such links may be suspected.

The following lists of species of Ariophanta and Evplecta inhabiting

Cisgangetic India and Ceylon are drawn up from the comparison of

materials in the British Museum and in the collections of Colonel

Beddome, Mr. J. H. Ponsonby, and Mr. E. R. Sykes, supplemented

by those obtained by my brother, the late Mr. H. F. Blanford, and

by myself. I am much indebted to the gentlemen mentioned for

assistance in the work, and also to Mr. E. A. Smith for most valuable

aid with the British Museum collections. To Mr. Oliver Collett and

Dr. Thurston, of Madras, I am under much obligation for specimens

very kindly sent ; and of course the work has been only possible in

consequence of my having the advantage of Colonel Godwin-Austen's

advice and aid.
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Genus ARIOPHANTA.

Section I : Typical, sinistral (Ariophanta).

A. Narrowly perforate.

a. Not horny ; spirally banded above, or white or broion throughout.

1. Ariophanta Icevipes (Mull.) : Bombay, Eastern Guzerat.

Syn. : H. trifasciata, Chemn.
2. A. Laidlayana (Bs.) : Western and South-western Bengal,

Orissa, etc., to south of the Godavari River.

3. A. Cadapaensis, Nev. {Kadapaensis) : Nullamalai, Xurnool, and
Cuddapah, in Madras Presidency (not the Nicobar Islands).

Syn. : H. Nicobarica, Chemn.

b. Horny, brownish, more or less translucent.

4. Ariophanta interrupted (Bs.) : Bengal, Orissa, Northern Circars,

Vizagapatam; also South Canara.

Syn. : H. Rimalayana, Lea.

Subspecies

:

A. interrupta: Bengal, Orissa, etc.

A. immerita, Blf. : South Canara, near Malabar Coast.

5. A. Bajadera (Pfr.) : Bombay Presidency, south of Nerbudda R.

Syn. : H. ammonea, Val.

6. A. intumescens, Blf. : Mahableshwar.
7. A. Canarica, n.sp. : South Canara.

B. Openly umbilicated.

8. A. cysts (Bs.) : Mountains near western coast of India, from

Kadur in Mysore to Animalais.

Syn. : H. auris, Pfr. ; II. cyslis, live.

Subspecies :

A. cysis : Nilgiris, Animalais.

A. ampullaroides (Rve.): Nilgiris.

A. Dalyi, Blf. : Kadur, Mysore.

9. A. thyreus (Bs.) : Brahmagiris, Nilgiris, Animalais, and
Balarangam Hills.

Subspecies

:

A. thyreus: Nilgiris, etc.

A. ryssolemma (Albers) : Sispara, Nilgiri Hills.

A. hetercea, nov. : Neduwattam, Nilgiri Hills.

Section II : Dcxtral (Xestina).

A. Colour uniform or nearly so, no spiral bands of colour.

a. Decussated above.

10. A. semiruyata 1 (Beck): Peninsula of India and Northern

Ceylon.

Syn. : Galaxias Tranquebarica, Beck.

1 This is an extremely variable shell, and, since it is widely spread and common, it

is wonderful that more names have not been proposed. The two specific terms
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11. A. Belangeri (Desh.) : Malabar and Madura.
Syn. : R. Bombayana, Grat. ; R. vitellina, Pfr.

b. The whorls transversely striated above, not decussated.

12. A. albata (Blf.) : Hills west of Tinnevelly, South India.
Syn. : Helix lucublanda, Ancey. 1

13. A. Sisparica (Blf.) : Sispara, Mlgiri Hills.

14. A. novella (Pfr.) : Hills of South-western Ceylon.
15. A. ceraria (Bs.) : Higher hills of South-western Ceylon.

B. Shell spirally banded with colour more or less distinctly.

a. Decussately striated, but not grooved.

16. A. ligulata (Fer.) : Eastern Peninsular India, from the Gauges
River to the Carnatic.

Syn. : Nanina turbinata, Beck.

17. A. bistrialis (Beck) : Madras Presidency except near west coast,

and Ceylon.

Syn. : R. Taprobanensis, Dohrn ; ? R. cyix, Bs.

Subspecies

:

A. bistrialis: Southern India and Ceylon.

A. Ceylanica (Pfr.) : Ceylon (probably the hills of South-
western Ceylon).

18. A. ? Basilessa (Bs.) : Ruuges near Malabar coast south of

Palghat Gap.
Subspecies

:

A. Basilessa: Animalais, Pulneys, Travancore Hills.

A. tinostoma (Blf.) : Tinnevelly Ghats, east of Papanassam.
A. enisa (Blf.) : Agastyamalai, Travancore.

semirugata and Tranquebarica were both given by Beck (Index Molluscorum
praes. aevi Mus. Princ. Aug. Christ. Fred., pp. 41, 42) without any description,

but semirugata was founded on the figure and description of a sbell in Martini
and Chemnitz, wrongly referred by them to Helix globulus, Mull., whilst

Tranquebarica was a manuscript name of Fabricius. The first must consequently
be retained. The earliest published description of Helix Tranquebarica that I have
been able to find is that by L. Pfeiffer in 1848 (Mon. Hel. Viv., vol. i, p. 41).

Le Naturaliste, torn, iii (June, 1886), p. 293. M. Ancey says that this species,

of which he received a specimen from Colonel Beddome, is not a Nanina, but
a Helix. He points out that the shell does not present the characters of

Nanina, either as regards the umbilicus, the columellar insertion, the general

aspect, or the form of the aperture ; and as a Helix albata. Fagot, already

exists, the shell from Southern India requires to be renamed, and he accordingly

proposes to call it H. lucublanda. It is evident that M. Ancey has not

examined the animal, nor have I, but I have examined the animals of

A. Belangeri and A. Maderaspatana, the shells of both of which resemble that

of A. albata in all the characters specified by M. Ancey, except perhaps the

general aspect, and both belong to the section commonly called Nanina, and
possess the mucous gland and other characteristics of the group. I have not

succeeded in ascertaining where Helix albata, Fagot, is described, but I have

no doubt Mr. Ancey is correct in referring it to the Helicida;, and I consequently

see no reason for renaming the shell I called Xestina albata, which belongs to

the Limacidse.
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19. A. Gardeneri (Pfr.): Hills of South-western Ceylon, above

4,000 feet.

b. Decussately striated ivith oblique grooves.

20. A. ? Basileus (Es.) : Animalai teak forest.

Syn. : Helix titanica, Pfr.

21. A.? Bcddomei (Blf.) : Travancore Hills, west side.

22. A, Chenui (Pfr.): Hills of South-western Ceylon.

c. Whorls transversely striated, without decussation or grooves.

23. A . Juliana (Gray) : South-western Ceylon.

Syn. : Helix ganoma, Pfr.

24. A. Maderaspatana (Gray) : The higher parts of Mysore, the

Nilgiris, and other hill ranges of Southern India.

25. A. Gassii, n sp : Animalais, Pulneys, and Travancore Hills.

26. A. solata (Bs.) : Nilgiris.

The genus Euplecta was pi'oposed by Semper 1 with two Ceylonese
species, E. subopaca and E. Layardi, as types. It has now been
shown by Godwin-Austen to comprise several Ceylon species, and
there can be little, if any, doubt that other forms from the hills of

Southern India must be added. Anatomically the genus is only
shown to be distinguished from Ariophanta by a peculiar feature of

the genitalia, but the shell is, as a rule, more closely wound, and the

animal is consequently more elongate. Nearly all the species have
keeled shells, and many of them are distinguished by a peculiar

decussated sculpture, which in a few forms becomes almost hie-like.

The following is a list of the species referred for the present to

Euplecta :

—

Genus EUPLECTA.

A. Turbinate or subturbinate, thin, horny, finely decussated.

1. Euplecta Layardi (PfrO : Peninsula of India and Ceylon.

Syn. : II. convexiuscula, Pfr.

Subspecies :

E. layardi: South-western Ceylon.

E. svbdecmsata (Pfr.) : Indian Peninsula, North and East

Ceylon.

2. E. acalles (Pfr.) : Nilgiris.

3. E. Baconi (Bs.) : Gangetic plain, Eohilkhand to Calcutta.

13. Turbinate, subturbinate, or lenticular, rather solid, with granular

costulation or striation on upper surface.

4. E. semidemssata (Pfr.) : South-western Ceylon and Travancore.

Subspecies :

E. semidecussata : Ceylon.

E. transfretata, nov. : Travancore.

1 " Reisen im Archipel der Philippine!!," 2e Th., Wiss. Res., vol. hi (1870), p. 14.
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5. E. Rosamonda (Bs.) : Matelle, South-western Ceylon. (Probably

a variety of E. semidecussata.)

6. E. subcastor (Beddome) : Myhendra Hill, South Travancore.

7. E. Travancorica (Bs.) : Travancore; South-western Ceylon.

Syn. : ? H. lata, Pfr. (This name, being older, will have to

be used if the species are identical.)

Subspecies

:

E. Travancorica : Travancore.

E. pneemitiens, Sykes : South-western Ceylon.

E. Agastyce, Beddorne, nov. : Agastyamalai, Travancore.

8. E. Indica (Pfr.): Western Ghats aud Malabar coastland as far

north as North Canara ; Ceylon ?

Subspecies :

E. Indica : Nilgiris, etc.

E. Shiplagi (Pfr.) : Nilgiris, etc.

E. MaLbarica, nov. : Malabar.

9. E. albizonata (Dohrn) : Travancore ; Ceylon.

10. E. Emiliana (Pfr.) : South-western Ceylon.

Syn. : H. Cingalensis, Bs.

11. E. Binoi/aensis, Godwin-Austen : Watawala, Ceylon. (See posted,

p. 250.)

12. E. laivis, n.sp. : Ceylon (probably South-western Ceylon).

13. E. verrucula (Pfr.) : South-western Ceylon. (Heepostea, p. 251.)

Syn. : Nigritella nerva, Jousseaume.

14. E. jluctuosa, n.sp. : Gairsapa Falls, North Canara.

15. E. Prestoni, Godwin-Austen: Uda Pussellawa, Ceylon.

16. E. scobinoides, Sykes: Watawala, Ceylon.

C. Depressed, or conoidly depressed.

a. Not carinate.

17. E. subopaca (Pfr.) : Higher hills of South-western Ceylon.

Syn. : H. cori/lus, Rve.

18. E. partita (Pfr.) : South-western Ceylon.

Syn. : H. marcida, Bs. ; H. subconoidca, Pfr.

19. E. Trimeni (Jouss.) : Nuwara Eliya, Ceylon. (Perhaps an

immature E. subopaca, var.)

b. Carinate.

20. E. acuducta (Bs.) : Western Ghats from Mysore to Travancore
;

Ceylon.

Syn. : Nanina Koondaensis, Blf. ; N. subkoondaensis, Nev. MS.

21. E. Isabellina (Pfr.) : South-western Ceylon.

22. E. Colletti, Sykes: Watawala, Ceylon.

D. Trochiform.

a. Sculpture granular or tuberculate.

23. E. cacuminifera (Bs.) : Nilgiris.

24. E. granulijera, n.sp. : North Canara.

VOL. IV.—OCTOKER, 1901. 18
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b. Sculpturt finely decussated.

25. E. hyphasma (Pfr.) : South-western Ceylon.

26. E. turritella (H. Ad.) : Nuwara Eliya, Ceylon.

Syn. : Nomina conulus, 11. Ad. (1807), nee Von Martens (1864).

c. Smooth.

27. E. ? mucronifera, n.sp. : Animalai Hills.

28. E. ? Phidias (Thorp apud Eanley) : Upper Uva, Ceylon.
_'!». A'. ? concavospira (Pfr.) : South-western Ceylon.

30. ^. '? rt/^rrto (Blf.) : Nil-iris.

31. E ? oribates, n.sp. : Travancore.

The last five species, of which the animals have not been examined,

may belong to Sitala or some other genus.

The following are descriptions of the forms for which new names
are proposed :

—

1. Akiopiiaxta Canarica, n.sp. PL XXV, Fig. 1.

Testa sinistrorsa, aperte perforata, globoso-turbinata, fusco-comea,

solidiuscula, confertim rugose striata, lineis impressis snhohsoletis

superne decussata; spira conoidea, apice subacuto, sutura parum
impressa ; anfr. 5, superne subplanulati, ultimus ad peripheriam

carinatus, infra carinani \ersus aperturam dcseendens, subtus inflatus,

circa umbilicum modice compressus; apertura diagoualis, rotundata;

peristoma rectum, vix expansiusculum, incrassatum, margine
colnniellari late rcfiexo. Maj. diam. 80, min. 245, axis 21 mm.

IJdh. — South Canara, ad latus occidentale Peninsulie Indicse

(Beddome).

This is nearly allied to A. intumescens, and should perhaps be

regarded as a small thick variety with a higher spire, more acute

apex, stronger decussated sculpture, a distinct keel, and wider

umbilicus. Three specimens obtained by Colonel Beddome are in his

cillcction. The dimensions of the largest are given above; the

smallest measures 26, 2T5, and 1 7*5 mm.

2. ARiornvNTA nEiERJEA (A. thyrei n.subsp.). PI. XXV, Fig. 2.

Testa sinistrorsa, profunde umbilicata, depressa, tenuiuscula,

oblique striata, hand decussata, periostraco fulvo-corneo induta, sub

periostraco rubello-albida, fascia exigua pallida, subtus castaneo-

limbata, intra aperturam conspicua, ad peripheriam circumdata
;

spira convcxa, apice perobtuso, sutura versus aperturam impressa
;

anfr. 5, superne planulati, ultimus eonvexior, baud descendens, vix

angulatus, subtus mediocriter inflatus, nitidus, radiato-striatus

;

apertura obliqua, rotundatodnnaris, intus pallide castanea
;
peristoma

vix obtusum, rectum, marginibus convergentibus, eallo tenui junctis,

columellari curvato-obliquo, juxta umbilicum antice triangulatim

producto. Diam. maj. 37, min. 30, axis 21 mm.
IIlib.— Prope Sispara, ad latus occidentale montium Xilgiri Indian

australis.
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This is distinguished from typical A. thyreus (Bs.), by being less

depressed and thinner, and more narrowly umbilicated, the suture is

deeper near the mouth, the last whorl is more tumid beneath and less

annulate at the periphery, and the sculpture is not decussated. The
colour is paler, and the reddish band below the periphery is very
distinct.

A. ryssolemma (Albers), as figured in Pfeiffer's "Novitates Concho-
logicre," vol. i, p. 37, pi. x, figs. 13, 14, evidently froma weathered
specimen, is another form of A. thyreus deserving of a distinctive

name, and which I class as a subspecies. My own specimens were
obtained, like those of A. hetercea, at Sispara Ghat. They have strongly

decussated sculpture, and are much larger than typical thyreus,

measuring maj. diam. 40, min. 33, axis 20 mm. (the type of A. thyrem
was 34 mm. in major diameter).

A. hetercea is intermediate between A. thyreus and A. cysis, and
has some claim to be regarded as a distinct specific form.

3. ApaorHANTA (Xestina) Gassii, n.sp. PI. XXV, Fig. 3.

Testa subobtccte perforata, depresso-globosa, tenuis, rugato-striata,

supeme fulva vel dilute castanea, subtus pallidior, zona castanea

angusta supraperipherali ornata ; spira parum elevata, conoideo-

convexa, sutura impressa; anfr. 6 convexi, ultimus latior, hand
descendens, ad peripheriam subangulatus, subtus convexus ; apertura

obliqua, lunato - subovalis
;

peristoma obtusum, album, margine

columellari obliquo, juxta perforationem abrupte atque sublate

reflexo, perforationem partim tegente. Diam. maj. 36, min. 29,

axis 21 mm.
Hob.—In montibus Animalai et Pulney dictis, ad latus occidentale

Peninsulae Indica3 haud procul a littore Malabarico, necnon in provincia

Travancore (Beddome).

This is distinguished from A. Maderaspatana by rather larger size,

narrower perforation, generally darker and more uniform coloration,

and especially by the columellar margin of the peristome as shown on

PI. XXV, Figs. 3 and 4. In A. Maderaspatana the columellar margin

is slightly expanded throughout, the amount of expansion increasing

gradually above, and the terminal portion being carried forward,

whilst in A. Gassii there is scarcely any expansion till close to the

perforation, where the margin is abruptly reflexed.

4. Euplecta teansfretata {E. semidecussata n.subsp.).

PI. XXV, Fig. 9.

Testa subobtecte perforata, depresso-turbinata, castanea, rugato-

striata, lineis impressis spiralibus decussata, subtus ltevior, solum

extus decussata ; spira conoidea, apice acuto, sutura impressa ;
anfr. 7

lente accrescentes, convexiusculi, ultimus non descendens, ad peri-

pheriam angulatus, subtus convexior ; apertura obliqua, angulato-

lunaris, fere semiovalis
;
peristoma tenue, rectum, margine columellari

breviter reflexo, perforationem fere tegente. Diam. maj. 30, min. 27,

axis 18 mm.



250 PROCEEDINGS OE THE MALACOLOGICAL SOCIETT.

Hah.—In montibus Travancoricis India; australis (Beddorae).

This is a small, rather thin, and deep chestnut variety of the Ceylon

E. semidecussata.

5. Euplecta Agasty^: (Beddome MS. ; E. Travancoricce n.subsp.).

PI. XXV, Fig. 10.

Testa subobtecte perforata, turbinato-depressa, tenuis, fulvo-corneo,

undique confertim et undatim striata, lineis impressis crebris minute
decussata ; spira conoidea, apice acuto, sutura impressa ; anfr. 6-6^
convexi, gradatim accrescentes, ultimus ad peripheriam carinatus,

subtus tumidus ; apertura obliqua, rotundato - lunaris, extus vix

angulata
;
peristoma tenue, rectum, margine basali regulariter incurva,

columelhiri ad perforationem fere verticali, brevissime sed late reflexo.

Diam. maj. 34, min. 30, axis 22 mm.
Hab.—In monte Agastya dicto haud procul ab extremitate meridionali

India3 ad alt. 4,000 pedum (Beddome).
Nearly allied to E. Travancovica, Bs., but thinner and more tumid,

with much finer sculpture.

6. Euplecta Malabarica (E. Indices, n.subsp.). PI. XXV, Fig. 5.

Testa subtecte perforata, depresso - turbinata, fere lcnticularis,

solidula, pallide fulva, costulis granuliferis obliquis superne ornata
;

spira conoidea, apice acutiusculo, sutura impressa ; anfr. 6£ convexi,

lente accrescentes, ultimus ad peripheriam acute compresso-carinatus,

infra carinam kevior, radiatim striatus, versus peripheriam decussatus

;

apertura diagonalis, angulato -lunaris
;

peristoma rectum, album,

obtusum, margine columcllari curvato - obliquo, ad perforationem

triangulatim reflexo. Diam. maj. 17, min. 16, axis 10 mm.
Hab.—In littorc Malabarico circa Beypur, Nellanibur, etc., etiam

in provincia Canara.

A small variety of E. Sliiplayi {E. Indica, var.) with a higher spire

than usual. It appears to be characteristic of the Malabar coastland

as far north as North Canara. Numerous specimens were found at

Beypur by the late Mr. Fairbank and myself, and elsewhere by
Colonel Beddome.

Godwin-Austen's species E. Binoyaensis (Land Freshw. Moll. Ind.,

vol. ii, 1899, p. 103, pi. xcvii, figs. 1, la) was described from an

immature specimen. I am indebted to Mr. Oliver Collett, the original

discoverer, for an adult shell, of which I add a figure and description.

7. Euplecta Binoyaensis, Godw.-Aust. PI. XXV, Fig. 7.

Testa perforata, depresso -turbinata, carinata, fulvo-cornea, tenui-

uscula, costulis confertis, arcuatis, dense moniliferis supeme ornata

;

spira conoidea ; anfr. 5 convexi, regulariter crescentes, ultimus carina

compressa prominente elcvata instructus, basi tumidus, radiatim

striatus ; apertura obliqua, lunato-rotundata, ad peripheriam angulata

;

peristoma simplex, margine columellari obliquo, parum reflexo.

Maj. diam. 12, min. 10, axis 6 - 5 mm.
J7rt3.—Watawala, Ceylon (Collett).
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Distinguished from E. Emiliana by having one whorl less, by its

much more prominent keel, more tumid lower surface, and higher and
more rounded mouth.

8. Euplecta l^evis, n.sp. PL XXV, Fig. 8.

Testa obtecte perforata, depresso-turbinata, sublenticularis, albido-

cornea, translucens, subtus lineis confertis concentricis albis lacteis

ornata ; laevis, superne minute decussatim striata, subtus radiatim

;

spira conoidea, sutura impressa ; anfr. 6 convexi, ultimus ad
peripheriam acute carinatus, subtus convexus ; apertura parum
obliqua, angulato - lunaris

;
peristoma tenue, margine columellari

superne verticali, breviter triangulatim reflexo, perforationem partim

tegente. Diarn. maj. 17, min. 15, axis 9 -5 mm.
Hah.—In Ceylon (Yerbury).

Type in the British Museum. Exact locality not recorded, but

probably amongst the hills in the south-western part of the island.

This shell is allied to E. Emiliana, but is more sharply keeled, and is

distinguished by its smooth upper surface and by the milky concentric

lines on the base.

9. Euplecta verrucula (Pfr.). PI. XXV, Fig. 6.

Testa perforata, turbinata, acute carinata, tenuis, pallide cornea,

superne oblique granulato - costulata, granulis elongatis in lineis

spiralibus dispositis ; spira conoidea, apice acuto ; anfr. 6 convexiusculi,

ultimus ad peripheriam compresse carinatus, subtus convexus ; apertura

obliqua, angulato - lunaris
;

peristoma acutum, rectum, margine

columellari curvato, undique expansiusculo, superne triangulatim

reflexo. Diam. maj. 14, min. 13, axis 8 mm.
Mob.—"Watawala, Ceylon.

Helix verrucula, Pfr., was described (Proc. Zool. Soc, 1854, p. 50)

from half-grown shells in Mr. Cuming's collection. The same

immature specimens, now in the British Museum, were figured by

Eeeve in the Conchologia Iconica, No. 1327, and by Hanley in the

Conchologia Indica, pi. cl, fig. 9. I find in Mr. E. R. Sykes'

collection two adult specimens collected by Mr. 0. Collett at Uda
Pusselawa, Watawala, Ceylon. From one of these the figure on

PL XXV and the preceding description are taken.

Fig. I.

—

EuplectaJluctuosa, n.sp., and sculpture much enlarged.

10. Euplecta fluctuosa, n.sp. Fig. I.

Testa subobtecte perforata, turbinata, carinata, pallide cornea, striis

minutis crebris flexuosis lineisque impressis valde confertis decussata,

striis infra carinam minus undatis et versus medium obsolescentibus

;

spira conoidea, apice obtuso, sutura impressa ; anfr. 5 convexi, ultimus

compresse carinatus, subtus convexus ; apertura diagonalis, subrhombea,
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fere tetragonalis, raarginibus vix convergentibus
;

peristoma tenue,

rectum, margine columellari triaugulatim reflexo. Maj. diaru. 11*5,

min. 10-5, axis 7 mm.
Hah.—Gairsapa Falls, North Canara (coll. Ponsonby).
Two specimens are in Mr. J. H. Ponsonby's collection. The shell

has some resemblance to E. verrucula, but is distinguished by its fine,

very flexuous striation, its less numerous whorls, and its diagonal

aperture. From E. Indica, and especially its variety E. Malabariea,

which has a similarly oblique aperture, E. fuctuosa may be known
by its sculpture, higher spire, and less numerous whorls.

11. EuPLECTA GRANOXIFERA, U.Sp. Fig. II.

Testa minute et subobtecte perforata, subturbinate trochifminis,

tenuis, cornea, superne granulis minutis in seriebus confertis

transversis spiralibusque dispositis ornata, subtus lsevis, vix striatula

;

spira elevato-conica, apice obtuso, glabro, sutura impressa ; ani'r. 7

convexi, lente accrescentes, ultimus ad peripheriam filiformiter

carinatus, subtus mediocriter eonvexus ; apertura paruni obliqua,

rotundato - lunaris
;

peristoma tenue, marginibus convergentibus,

columellari fere verticali, triangulatim. reflexo, perforationem partim

tegente. Maj. diam. 6"25, min. 5"75, axis 5*75 mm.

I .. -^Pm

Fig. II.

—

Euplecta granulifera, n sp., x 3, and sculpture much enlarged.

Hob.—North Canara (Beddome).
The sculpture is peculiar, consisting of minute tubercles arranged

in spiral and transverse rows, the spiral arrangement being the more
prominent, and, as in E. caciiminifera, some of the spiral rows consist

of larger tubercles, but the larger rows are irregularly distributed.

12. Euplecta (?) mucronifera, n.sp. Fig. III.

Testa subobtecte perforata, trochiformis, tenuis, lsevis, vix striatula,

lacteo albida, fasciis irregularibus fuscis obliquis spiralibusque variata,

Fig. III.

—

Euplecta (?) mucronifera, n.sp.

prope aperturam castanea, epidermide viridi-flavo pellucido, superne

tenui, subtus crassiori, induta ; spira conoidea, lateribus concavis,

apice attenuato mucronato, sutura lincari, baud impressa; anfr. 71
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planulatis, ultimus acutissime compresso-carinatus, subtus mediocriter
convexus

; apertura obliqua, securiformis, intus fusco - castanea
;

peristoma tenue, rectum, margine columellari declivi, ad perforationem
breviter reflexo. Maj. diam. 18-5, min. 16, axis 17-5 mm.

Hah.—In niontibus Animalai dictis Indise australis (Beddome).
This shell, of which there are three specimens in Colonel Beddome's

collection, obtained by himself, has the peculiar acuminate spire of

E. cacuminifera (Bs.), but is perfectly smooth. The chestnut colouring
near the aperture may be accidental, but has not the appearance of

being so.

13. Euplecta (?) okibates, n.sp. Fig IV.

Testa imperforata, trochiformis, tenuis, diaphana, oblique striata

superne, epidermide ilavo-fulva decidua, subtus crassiore, induta,

sub epidermide albido-cornea, interdum, nee semper, fasciis duabus
runs, una supra carinam, altera infra, eircumdata ; spira conica,

lateribus concaviusculis, apice acuto, sutura haud impressa ; anfr. 7-7 V

superne planidati, ultimus compresso-carinatus, ad basiin in medio
eonvexiusculus ; apertura obliqua, subtetragonalis, securiformis

;

peristome tenue, margine columellari demum vertical!, breviter

renexo. Diam. maj. 14, min. 13, axis 11 mm.

Fig. IV.

—

Euplecta (?) oribatts, n.sp.

Hab.—Myhendra, Travancore (Beddome).

Distinguished from the Nilgiri E. apicata by a higher spire and
want of perforation. Nevill's manuscript name bifasciata, which has

unfortunately been printed without a description, was applied to this

shell, but is inappropriate, as the bands are not always present.

EXPLANATION OF PLATE XXV.

Fig. 1. Ariophanta Ganarica, n.sp.

2. A. hetercea, n.subsp.

3. A. Gassii, u sp.

4. A. Maderaspatana (Gray).

5. Enpla-ta Malabarica, n.subsp.

6. E. vermeula (Pfr.). Adult.

7. E. Binoyaen&iS) Godw.-Aust. Adult.

8. E. Icevis, n.sp.

9. E. trcmsfretata, n.subsp.

10. E. A</(isti/a, n.subsp.
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PLEISTOCENE MOLLUSCA FROM THE RAISED BEACH DEPOSITS

OF PERIM ISLAND.

By the Rev. R. Ashington Bullen, F.L.S., etc.

Read lith June, 1901.

The shells named in this paper were collected by Mr. J. A. Rupert
Jones, R.N.R , Assistant Harbour Master, etc., at Perim Island.

They are all from the expanse of raised beach known as ' Sheikh
Berkhud ' (so-named from the tomb of that Mahometan saint which
stands near the northernmost sandpit on the north side of Perim
Island). The raised beach is about 20 feet above low-water mark.
One large Tridacna, not forwarded, measured 18 X 10 inches and

rather over an inch thick. The raised beach is a flat level plain of

coral formation, extending inland to tbe basalt hills, 203 feet in

height, and is covered in places with patches of low scrub.

Among the specimens received are two recent ones which were
probably blown inland during storms ; at any rate, they show no
evidence of having been an integral part of the raised-beach deposit,

being quite without the breccia-matrix which distinguishes the rest of

the collection.

Mr. R. Bullen Newton, who has so recently worked over the

whole of the literature and collections of the raised-beach deposits of

the Red Sea area in the British Museum, 1 has very kindly looked over

my specimens, and as a result seven hitherto unrecorded Pleistocene

species are now added to those already known. They are Comis

striatus, Natica mammilla, Lamprostoma flammulatus, Vertagus obeliscus,

V. vulgaris, Barbatia setigera, and Lima squamosa. My best thanks
are due to Mr. Bullen Newton for the trouble he has taken.

LIST OF MOLLUSCA FROM PERIM ISLAND. 2

Bulla ampulla (Linn.). Conus virgo, var. emacialus,

Canarium gibherulum (Linn.). Reeve.

,,
dentatum, var. cry- Cyprcea crosa, Linn.

thrinum (Chein.). Fusus polygono ides, Lanik.

Cerithium Rxuppeli, Philippi. Mclongena ( Volema) paradisiaca,

Comis fiavidus, Lamk. Reeve.
* ,, striatus, Linn. Nassa pulla, Linn.

1 Geol. Mag., n.s., dec. iv, vol. vii, Nov. and Dec , 1900.
2 New records art marked with an asterisk.
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*Natica mammilla (Linn.).

Nerita albieilla, Linn.

Olira (
Carmione) inflata, Lamk.

Pleurotoma Garnonsii, Reeve.

Purpura hippocastanum, Lamk.
Solarium perspectivum (Linn.).

Strombus tricornis, Lamk.
Terebra consobrina, Desh.

Anadara antiquata (Linn.).

Asaphis deflorata (Linn.).

*Barbatia set igera (Reeve).

Cardium rubicundum, Born.

Codakia exaspcrata (Reeve).

Glycimeris pectunculus (Linn
.
)

.

Terebra duplicata (Linn.).

*Trochus (Lamprostoma) Jlammu-
latus, Lamk.

Turbo radiatus, Gmelin.
Vasum cornigerum (Lamk.).

*Vertagus obeliscus (Brug.).
* ,, vulgaris, Schuni.

Libitina oblonga (Linn.).

*Lima squamosa, Lamk.
Spondylus (?) aeuleatus, Chem.
Tellina remies, Linn.

Tridacna gigas (Linn.).

Venus reticulata, Linn.
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NOTE ON A DIBRANCHIATE CEPHALOPOD FROM THE LONDON
CLAY OF SHEPPEY.

By G. C. Crick, F.G.S., etc.,

Of the British Museum (Natural History).

Read Uth June, 1901.

The specimen forming the subject of the present note (see

Pigs. I & II) is a conically-shaped cast in iron-pyrites, having on its

surface indications of a number of septa. It was found in the London
Clay of the Isle of Sheppey, and was forwarded to Dr. H. Woodward
by Mr. W. H. Shrubsole, who writes: "It is the first I have seen,

and differs somewhat from the specimens from the London Clay."

I. II.

Beloptcra (Behpterina) Levesquei, D'Orbigny.—I, ventral aspect of natural cast in

iron -pyrites of conical cavity of rostrum; II, lateral aspect of the same.
London Clay : Isle of Sheppey. x #.

The cone, which is truncated, has an apical angle of from 12° to 13°

between the two sides, and from 10° to 11° between the ventral
and dorsal surfaces ; it is 34 mm. long and nearly circular in cross

section, the diameter of the larger end being 13 mm. and of the
smaller end 3*5 mm. The fossil is slightly curved, particularly the
smaller or posterior end ; the inner surface, i.e. the ventral, is a little
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depressed, and bears throughout its length a median, broad, shallow,
feebly-marked groove. There are twenty-five sutures, their distance
apart ranging from 2 mm. on the anterior portion of the specimen
to 0-5 mm. on the posterior part; on the sides they are very
slightly oblique, sloping towards the ventral surface, and in the
middle of this surface each has a very small V-shaped lobe. The
specimen has been broken across; it is partly hollow, and, so far

as one can see, exhibits no signs of septa or siphuncle. On the
ventral surface there are two patches of an outer covering, each of

which, the anterior one especially, appears to consist of two layers, an
inner thin and fairly dense layer, and an outer one which is much
less dense and only partially preserved, the fragments that are left

having a coarse fibrous appearance, the fibres being arranged
longitudinally. The outer layer seems to have had a strong median
ridge, portions of this being preserved on each patch, along the
median line of the ventral surface. This ridge is 15 mm. wide on
the anterior patch, and about 1 mm. wide on the posterior one ; it is

ill-defined laterally, and may therefore be only a portion of a much
wider ridge which occupied the median line of this surface.

So far as I am aware, the only clibranchiate Cephalopod hitherto

recorded from the London Clay of Sheppey is Belosepia sepioidea,

Blainville, 1 but the present specimen cannot be a cast of the posterior

cavity of that form, because its apical angle is too small, and the

cavity, which is represented by this natural cast, is much too deep and
too large. The affinities of the present specimen seem, however, to be
with the genus Beloptera, Blainville. 3 In this genus the rostrum
only is known, consisting of two conical portions, the anterior one

hollow and the posterior one solid, joined together by their apices and
connected by two more or less salient lateral expansions. The species

of this genus fall into two sections : one includes those forms in which
the lateral expansions are well developed and constitutes the genus

Beloptera {sensu stricto) ; the other comprises the forms in which the

lateral expansions are quite rudimentary or, according to some authors,

absent, and constitutes the subgenus Belopterina of Munier-Chalmas. 3

In Beloptera (sens, str.) the anterior conical portion of the rostrum

usually bears on its ventral surface two more or less prominent ridges,

one on each side of the median line, whereas in Belopterina there is

a single median well-developed ridge. In some of the examples of

Beloptera belemnoidca i (or belemnitoidea 5
) in the British Museum

collection, particularly in the example figured by J. de C. Sowerby 6

1 De Blainville: Man. Malacologie, 1825, p. 622, Atlas (1827), pi. xi, fig. 7. See

also K. B. Newton & G. F. Harris : Proc. Malac. Soc., vol. i, pt. 3 (June,

1894), p. 120.
2 De Blainville : Man. Malacologie, 1825, pp. 621, 622 ; and Mem. Belemnites, 1827,

p. 111. See also R. B. Newton & G. F. Harris: Proc. Malac. Soc, vol. i,

pt. 3 (June, 1894), p. 122.
3 Bull. Soc. geol. France, ser. n, torn, xxix (1872), p. 531.
4 De Blainville: Mau. Malacologie, 1825, p. 622, Atlas (1827), pi. xi, fig. 8.

a De Blainville: Mem. Belemnites, 1827, p. ill, pi. i, fig. 3.

6 J. de C. Sowerby: Min. Conch., vol. vi, p. 183 (1828), pi. i>xci, fig. 3.
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(No. 43,822«) from the Calcaire grossier of France, the anterior

conical cavity exhibits traces of septa, and these have, as in the

present specimen, a small V-shaped line on the ventral side. The
remains, and coarsely fibrous nature, of the prominent median ridge

on the ventral surface of the present specimen, however, lead us to

refer it to the subgenus Belopterina, which includes two species

—

B. Zevesquei, D'Orbigny 1 (the type), and B. Edivardsi, Deshayes.2

The type-specimen of B. Edwardsi was obtained from the Calcaire

grossier at Chaumont, and is unique. Although B. Zevesquei is

extremely rare, two specimens have been recorded and figured by
F. E. Edwards 3 from the London Clay of Highgate. These two
examples are now in the British Museum collection (Nos. 69, 339 a and b),

and after comparing the present specimen with them, particularly with

the larger example, I am led to think that the Sheppey fossil is most
probably specifically identical with them.

1 A. d'Orbigny : Paleont. univers., 1845, pi. vih, figs. 10-12. De Ferussac &
A. d'Orbigny: Hist. nat. Ceph. acetab., 1835-1848, p. 295, Seiches, pi. xx,

figs. 11, 12.
2 G. P. Deshayes : Anim. sans vertebres, vol. iii (1866), p. 620, pi. cvii, figs. 3, 4.
3 F. E. Edwards : Eocene Mollusca (Mon. Pal. Soc), pt. i (1849), p. 37, pi. ii,

figs, la-c (No. 69,3396), and d, e (No. 69,339a).
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DESCRIPTION OF ONITHOCHITON (?) ISIPINGOEXSIS, n.sp.,

FROM SOUTH AFRICA.

By E. B. Sixes, B.A., F.L.S., etc.

Read \Uh June, 1901.

Onithochiton (?) Isipingoensis, n.sp.

Shell moderately elongate. Valves somewhat elevate and bluntly
keeled; dorsal area green; other areas pale pink, a slight yellow
tinge marking the junction with the dorsal area

;
girdle dark red,

narrow behind, and somewhat produced in front, with apparently
eighteen very small tufts of spines. Intermediate valves somewhat
convex behind, very slightly concave in front. Dorsal area wedge-
shaped, well separated from the side areas, smooth to the naked eye,

but showing transverse markings under a lens. Latero-pleural areas

showing no trace of any division, sculptured all over with large,

unequal, flattened tubercles. The anterior valve is similarly sculptured.

Posterior valve similarly sculptured, but having a dorsal area ; it is

concave above and the mucro is posterior. Interior of valves pale

pink. The anteiior valve has six slits, but probably the normal is five,

the median valves one, teeth pectinate. The insertion plate of the

posterior valve is flattened behind, and appears to be without any
slit, the tegmentum overhanging and the valve being obtusely beaked
behind. Probably the mollusc when alive was about 15 to 20 mm. in

length.

Onithochiton Isipingoemis, n.sp.

Hab.—Isipingo, South Africa (coll. Burnup).

A very puzzling species, as to the true generic position of which

I am somewhat in doubt. The general facies recalls Acanthochites,

but the peculiar form and structure of the posterior valve leads me to

refer it to Onithochiton.



2G0

DESCRIPTION OF EELICINA PELEWENSIS, n.sp., FROM THE
PELEW ISLANDS.

By E. P. Sykes, B.A., F.L.S., etc.

Read Uth Juno, 1901.

Helicina Pelewensis, n.sp.

Testa parva, conica, solidula, sub lente dense spiraliter striata
;

anfr. 5, plano-convexiusculi, anfractus primi 2 corneo-brunnei, reliqui

cinerei, lineis angustis brunneis spiralibus notati, suturis imprcssis
;

anfr. ultimns ad peripheriam subangulatus, basi callo tenui albido-

corneo munitus ; apertnra subtriangularis, intus rufo - brunnea
;

peristoma album, margine dextro incrassatum, rcrlexuni, basi

angulatum, eolumellari incrassatum. Operculum corncum. Alt. 3 -

4,

uiam. max. 4 mm.

II.

Fig. I.

—

Hrfieina Pelewensis, n.sp. Fig. II.

—

Helicina rufocallosa, Ancey.

Ilnb —Pelew Islands (coll. Hungerford).

Type in my collection.

A pretty little conic species, with minute spiral striation. The
colour pattern appears always to consist of very narrow brown spiral

lines on a cinereous ground. I am unacquainted with any very nearly

allied form, and the only other species of Helicina I have seen from the

Pelew Islands is that which, originally recorded as 77. Fischeriana,

lias been described by M. Ancey as H. rufocallosa and Mr. Pilsbry

as 77". Rabei. This appears to be a variable shell of tbe group of

77. Fischeriana and 77. suprafaseiata, and is now figured for the

first time (Fig. II).
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ON THE ANATOMY OF HELIX POLITISSIMA, PFETFFER, OF
CEYLON, AND ON ITS POSITION IN THE AKIOPHANTINiE.

By Lieut.-Colonel H. H. Godwin-Atjstex, F.R.S., etc.

Head 14th June, 1901.

PLATE XXYI.

Ariophanta (Ravana, n.subgen.) politissima (Pfeiffer).

Helix politissima, Pfr. : Proc. Zool. Soc, 1853, p. 125; Mon. Helic,
vol. iv, p. 45. Reeve : Conch. Icon., pi. clxxxvi, tig-. ] 292.
Hanley & Theobald : Conch. Indica, p. 15, pi. xxxi, figs. 8, 9.

Nanina [Xestd) politissima, Pfr. : Vers., p. 120. Alhers : Die
Heliceen, 1860, p. 51, the habitat there given is " Salomon's
Inseln." l

Macrochlami/s (sec. A) politissima, Pfr. : Theobald, Cat. Land and
Fresh-water Shells Brit. Ind., p. 18.

Nanina (Macrochlamys) politissima, Pfr. : Nevill, Hand List Moll. Ind.

Mns., p. 22.

Nanina (Xestina) politissima, Pfr. : G. Pfeffer, Abh. Geb. Nat. Ver.

Hamburg, Bd. vii, Abth. 2 (1883), p. 13.

"With reference to this last citation, Pfeffer appears to have
restricted Xestina to the following species (having originally, when
creating the genus in 1878, included other species, of which one,

mentioned by name, is a Siamese shell, viz. N. Siamcnsis, l'fr.) :

—

Xestina listrialis(Beck),X. Maderaspatana (Gray), X. Belangeri'i'(Desh.),

X. Tranquebarica (Fab.), X. ligulata (Fer.), all from Southern India,

and finally, X. politissima, from Ceylon This last, however, cannot

be the mollusc I now describe, for Pfeffer gives the radula as having
tbe formula 22 : 1 1 : 1 : 11 : 22, which thus differs both in the number
of admedian and marginal teeth : no other part of its anatomy is

mentioned, and probably was not seen. An error has evidently

occurred in the identification, and I would suggest that some species

of the genus Eurychlamys must have been before the author, for the

above formula agrees with that of E. regulata, a smooth, glassy shell,

which might very possibly be mistaken for the true politissima.

As to Xestina, which was never properly described in the first

instance, it would save so much doubt and confusion if authors, when
creating a new genus or subgenus, would distinctly name one species

as the tj
Tpe, and not give half a dozen or more, of which in most cases,

and particularly in the mollusca, the anatomy has yet to be made known.

1 Possibly another species if the shell seeu by Albers came from that locality.
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I have recently had placed in my hands by Dr. W. T. Blanford

a single specimen of the mollusc which forms the subject of this note.

It was collected by Mr. 0. Collett, and, like all the material he has

sent home in formalin, is in an excellent state of preservation. The
exact locality given is Watawala, at 3,500 feet elevation. The shell

is remarkably like species of Macrochlamys, such as M. lubriea, Benson,

of Darjiling, and thus it has been placed by later writers in that

genus. 1 I should certainly have done the same, had I not examined
the anatomy of so many Southern Indian and Ceylon forms during the

last two or three years. Taking the character of the anatomy all

round, they are curiously unlike the Northern Indian forms, and this

has impressed me with the- belief that no Macrochlamys-like snail has

ever found its way so far south among the Ariophantinae—that their

paths, in fact, have been always widely separate.

Animal. — This is slaty grey all over, darkest on the head and

tentacles, body elongate, extremity of foot truncate ; the pallial

margin at that point is broad, but there is no indication of pallial

grooves for some distance anteriorly, and then they are indistinct, and

so are the usual fringe-like markings on the margin. The sole of the

foot is plain and undivided. The surface is longitudinally streaked

and crossed by segmental V-shaped lines at intervals, very similar, in

fact, to that of Ratnadvipia. There are no shell-lobes. The right

dorsal is of moderate size ; the left is divided into a large anterior lobe

and a very small posterior one, with a wide interval between them.

Generative organs (Figs. 3 and 3a).—The amatorial organ is very

large in comparison with the penis. This last has a well-developed,

thick, straight caecum (c.r.p.). There is a short kalk-sac (&.), rather

pointed close to where the vas-deferens enters it ; the penis sheath is

short, bent together, and kept in this position by a strong band of

muscle (r.m.). The spermatheca (sp.) is very short. There is a very

distinct, smooth, ovoid swelling, of a pale-yellow tint, just above the

spermatheca, which I have suggested may be an ovitheca (o.t.). It is

present in several species of the Ariophantinae, 2 and has been figured

and described by me in "Land and Fresh-water Mollusca of India,"

p. 128, pi. xcviii, figs. 2, 2a.

Alimentary system.—The salivary glands are in two separate lobes.

The retractor muscles, given off from either side of the posterior end

of the buccal mass, join at a short distance and form a single strong

muscle. The jaw is arched, and has a central projection. The radula

is wide. The rhachidian tooth is broad, with large cusps on either

side ; the admedian teeth have one cusp on the outer side ; the laterals

which follow are narrow, long, aculeate in form, with a very indistinct

indication of a notch near the apex ; the outermost are very short and
bluntly pointed. The formula is 56 : 2 : 18 : 1 : 18 : 2 : 56.

1 Mr. Blanford, writing on 14th April with this species before him, says:—"I shall

be curious to know the results of your dissection. If the shape of the animal

means anything, H. politissima should be an ally of the Macrochlamys group,

not of Ariophanta. It may be quite peculiar."
2 Ariophanta hevlpcs, Nilgiria ligulata, and N. Tranqutbarica.
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In the possession of this broad median tract, in the number of the

teeth in the row, in the form of the generative organs, and in other

minor characters, it resembles species of Nilgiria, and in spite of the

great difference of the shell H. politissima must be placed near that

genus. It cannot, however, be placed in either Nilgiria or Ariophanta,

so that I am compelled to create a new subgenus to receive it, and
accordingly propose the name Havana, from the Ceylon demon who
carried off Sita, the wife of Rama.

EXPLANATION OF PLATE XXVI.

Fig. 1. Part of animal, showing dorsal lobes and mantle margin, x 3.

,, Iff. Extremity of foot, x 5 -
3.

,, 2. Mantle margin and dorsal lobes, viewed from the left side, x 3.

,, la. The same, seen from the under side, x 3.

,, 3. Generative organs detached, x 3.

,, 3a. The male organ, x 5-3.

,, 4. Buccal mass and salivary glands ; the latter are not in their natural

position, owing to the twist in the intestine.

„ 5. Jaw. x 8-3.

,, 6. Teeth of the radula from different parts of the row. x 244.

am. or. amatorial organ. r.d.l. right dorsal lobe.

ant. l.d.l. anterior left dorsal lobe. r.m. retractor muscle.

b. buccal mass. r.m.b. retractor muscle buccal mass.

c.r.p. crecum of the penis. r.m.p. retractor muscle of the penis.

k. kalk-sac. sal. dt. salivary duct.

m. mantle margin. sp. spermatheca.

o.t. ovitheca (supposed). v.d. vas-duferens.

post, l.d.l. posterior left dorsal lobe.
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264 PROCEEDINGS OF THE 5IALACOLOGICAL SOCIETY.

ORDINARY MEETING.

Friday, 10th May, 1901.

E. A. Smith, F.Z.S., etc., President, in the Chair.

Miss E. P. F. Bury was elected to membership of the Society.

The following communications were read :

—

1. " Note on the occurrence of Planorhis Stroemii, Westerl., in the

TTolocene Deposits of the Thames Valley and its possible identity

with P. Draparnaudi." By A. S. Kennard and B. B. Woodward,
F.L.S., etc.

2. " List of the known forms of Volutidae from South Africa, with
a description of a new species of Voluta from Natal." By E. A.
Smith, F.Z.S., etc.

3. "Description of Cymbiola Mangeri, a supposed new species of

Volute from the Falkland Islands." By H. B. Preston, F.Z.S., etc.

4. "On three New Operculates (Cyclotus) from Columbia." By
S. I. Da Costa.

Exhibits were placed on the table by the following :

—

R. H. Burne : A wax model of the nervous system of Nueula,

reconstructed from sections by drawing on wax plates with a camera
lucida. The model showed that Pelseneer is incorrect in representing,

as he does, a distinct pleural ganglion in this mollusc.

H. B. Preston : A specimen of Papa papyracea, Lam., with its

operculum.

E. R. Sykes : Specimens of Cyclophorus from Sumatra and
Streptaxis from Annam.
M. F. Woodward : Specimen of Yolutilithes spinosa, Lam.,

V. htctatrix, Sol., and V. digitalina, Lam. Attention was drawn to

the great similarity which the latter form presented to the living

V. (Yolutoeorbis) abysstcola, Ad. & Rve., and comparisons were made
with Volutilithes Philippiana of Dall. These showed that the latter

differed far more from the type of the genus
(
V. spinosa) than did

V. abyssicola, which Dall places in the subgenus Volutocorbis.

J. E. S. Moore : Specimens of Typhobia JPorei, Smith, from the

northern and southern ends of Lake Tanganyika, suggesting that

the southern was a long- and the northern a short-spined form.

A. S. Kennard & B. B. Woodward. E. A. Smith, H. B. Preston,

and S. I. Da Costa : Specimens in illustration of their respective

papers.



PROCEEDINGS OF THE MALACOLOGICAL SOCIETY. 2G5

ORDINARY MEETING.

Friday, 14th June, 1901.

E. A. Smith, F.Z.S., etc., President, in the Chair.

The following communications were read :

—

1. "Notes on Arloplianta, Xcstina, Nilgiria, and Eupleeta." By
W. T. Blanford, LL.D., F.R.S., etc.

2. "On the Anatomy of Helix politissima, Pfeiffer, and its generic
position in the Ariophantinse." By Lieut.-Colonel H. H. Godwin-
Austen, F.R.S., etc.

3. " Pleistocene Shells hitherto uni'ecorded from the Raised Beach
of Perim Island, Red Sea." By the Rev. R. Ashington Bullen,

F.L.S., etc.

4. "On a Dibranchiate Cephalopod from the London Clay of

Sheppey." By G. C. Crick, F.G.S.

5. "Description of Onithochiton Isipinqoensis, n.sp., from South
Africa." By E. R. Sykes, B.A., F.L.S., etc.

6. " Description of Helicina Pelewensis, n.sp., from the Felew
Islands." By E. R. Sykes, B.A., F.L.S., etc.

Exhibits were placed on the table by the following :

—

The Rev. R. Ashington Bullen : Specimens of Zimncea ehcles, Say,

from Lake Ontario.

E. R. Sykes : A specimen of Valuta musica (Linn.) with its

operculum ; this species he gave reason to show should be regarded

as the type of the genus. Also the original drawings prepared for

Brookes' " Conchology."

H. B. Preston: A large specimen of Conns proinetheus, Hwass., with
the periostracum, from Senegal.

W. M. Webb : Specimens of Otostomus inglorius (Reeve), from
Mexico.

W. T. Blanford, H. H. Godwin-Austen, G. C. Crick, R. Ashington

Bullen, and E. R. Sykes : Drawings and specimens in illustration of

their respective papers.
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Extract from Preface.

It has been a constant source of difficulty for inany years past to

ascertain what work has been clone by our predecessors relating either

to a special genus or to some faunal district ; with the idea of

rendering some assistance to students, the present work has been
undertaken. With a view to furnishing an index to the periodical

now dealt with, the few species described in its pages which do not
liclong to the Mollusca have been included ; in future work, however
—and it is hoped, if sufficient support be forthcoming, to deal with
other periodicals such as the Zeitsclxrift fur JHalakozoologie, Annals and
Magazine of Natural History, etc.— no forms will be included which
are not, in the strictest sense, Molluscs.

The general arrangement is that of the Zoological Record.
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Extract from Preface.
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ascertain what work has been done by our predecessors relating either

to a special genus or to some faunal district ; with the idea of
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other periodicals such as the Zeitschrift fur Malakozoologie, Annals and
Magazine of Natural History, etc.—no forms will be included which
are not, in the strictest sense, Molluscs.

The general arrangement is that of the Zoological Record.
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